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Introduction 

As specified in 40 CFR 131.13, states and authorized tribes may, at their discretion, adopt certain policies into the ir water quality standards (WQS) that generally affect how 

their WQS are applied or Implemented. Examples of such 9 eneral policies include those affecting mixing zones, critical low flows, and WQS variances. l! As the regulation 

Indicates. states and tribes are not required to adopt general policies. However, lf a state or tribe chooses to adopt a general policy. such policies are subject to EPA review 

and approval or disapproval under Section 303(c) of the Clean Water Act ICWAl if they constitute new or revised WQS (see Chapter 1 of this Handbook). This chapter 

provides an overview of three types of general WQS policies. In particular. Section 5.1 of this chapter discusses nnixing zones. Section 5.2 discusses critical low nows, and 

Section 5.3 discusses variances. 

5.1 Mixing Zones 

A mixing zone is a limited area or volume of water where irlitial dilution of a discharge takes place and where certain numeric water quality criteria may be exceeded. The~ 

does not require that all criteria be met at the exact point where pollutants are discharged Into a receiving water prior to the mixing of such pollutants with the receiving water. 

Sometimes It is possible to expose aquatic organisms to a pollutant concentra~on above a criterion for a short duration within a limited, clearly defined area of a wateroody 

whi le still maintaining the designated use of the waterbody as a whole. Wlere this is the case, a state or authorized tribe may find It appropriate to allow ambient 

concentrations of a pollutant above the criterion in small areas near point-source outfalls (i.e .. mixing zones). 

Mixing zones do not constitute new state or tribal criteria or changes to the state- or tribe-adopted and EPA-approved criteria. Therefore, the narrative and/or numeric criteria 

for ihe waterbody are still the applicable criteria within the boundaries of the mixing zone. A mixing zone simply authorizes an applicable criterion to be exceeded within a 

defined area of the waterbody while still protecting the designated use of the waterbody as a whole. Since 1983. the guidance in this Handbook has described mixing zones as 

areas where criteria may be exceeded rather than areas where criteria do not apply. 

By authorizing a mixing zone. states and tribes allow some portion of the waterbody to mix with and dilute particular wastewater discharges before evaluating whether the 

wateroody as a whole Is meeting Its criteria. In addition to the WQS regulation at40 CFR 131 ,13 described above. the use of dilution Is supported by the National Pollutant 

Dis<:harge Elimination System (NPDES) penniWng regulation at 40 CFR 122 441dlC1Hill. which requires the permitting authority to consider, where appropriate. ' the dilution of 

the effluent in the receiving water" when detennining whether a discharge causes, has the reasonable potential to cause, or contributes to an lnstream excursion above a 

criterion. Depending on the state or tribal WOS and implementation policies, a consideration of dilution could be expressed In the fonn of a dilution allowance or a mixing zone. 

A dilution allowance typically is expressed as the flow or portion of the flow of a river or stream and is typically applied in flowing waters where rapid and complete mixing 

occurs. A mixing zone Is typically applied In any wateroody type in which incomplete mixing occurs. For more information. see Chapter 6 of the NPQES fean/1 Writers' Manval 

(2010). 

Wlite mixing zones serve to dilute concentrations of pollutants In effluent discharges. they also allow Increases in the mass loading of the pollutant to the waterbody (more so 

than would occur If no mixing zone were allowed). Therefore. if not applied appropriately, a mixing zone could adversely affect mobile species passing through the mixing zone 

as well as less mobile species (e.g .• benthic communities) in the immediate vicinity of the discharge. Because of these and other factors, mixing zones should be applied 

carefully so that they do not result In lmpainnent of the designated use of the wateroody as a whole or impede proi)ress toward the CWA goals of restoring and maintaining the 

physical. chemical. and biological integrity of the Nation's waters. Keeping this in mind. a state or tribe has the dis<:retion to choose whether to authorize mixing zones and 

adopt a mixing zone policy. However. as described below. ~ a state or tribe chooses to adopt a mixing zone policy. such a policy Is generally considered a new or revised WQS 

that must be adapted Into state or tribal law and approved by the EPA before It Is effective for CWA purposes. 

An important note is that ' mlxlng zone" Is used In multiple ways. A mixing zone policy is a legally binding state or t ribal policy that Is adopted Into was and describes the 

general characteristics of and requirements associated witln mixing zones without taking Into account site-specific information. The EPA generally views such mixing zone 

polices as constituting new or revised WQS that require EPA review and approval or disapproval under Section 303(c) of the CWA. Consistent with the four-part test described 

In What js a Ngw or Reytsed Water Quality Standard vader CWA Section 303fcl? Fmquently Asked Quesh'ons 12012) and~ of this Handbook. a stale or tribal mixing 

zone policy is a legally binding provision that Is adopted Into state or tribal law (part one). and It addresses the criteria component of WQS (part two). Additionally. a mixing 

zone policy expresses a desired condition in the waterbody to allow flexibility In meeting the applicable criteria within certain areas of the waterbody (part three) . and if it is a 

new provision or revises an existing policy (part four). it clearly meets the requirements to be a new or revised WQS. 

On the other hand. an individual, site-specific mixing zone is authorized for a particular point-source discharge in accordance with a state or tribal mixing zone policy and 

accounts for the site-specific characteristics of a particular discharge and receiving water. An Individual mixing zone Is defined and Implemented through the NPDES permitting 

process. The EPA does not view Individual mixlng zones as constitu~ng new or revised was requiring EPA review under Section 303(c). Like a mixing zone policy. an 
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individual mixing zone is a legally binding provision that is established pursuant to state or tribal law (part one), and It addresses the criteria component of was (part two). 

However, unlike a mixing zone policy, an Individual mixing zone does not express or establish a desired condition In the waterbody (part three). Instead, the individual mixing 

zone Is used to establish appropriate water quality-based effluent limits (waBELs) for a specific discharger's NPDES permit. An individual mixing zone also does not establish 
a new provision or revise an existing provision (part lour). Rather, it implements a WQS (i.e., the state or tribal mixing zone policy) for a specific discharger using site-specific 

Information. 

Additionally, any time an effluent is discharged into a receiving water. there will be a zone of actual or physical mixing in which the discharge and receiving water naturally mix 
regardless of whether a mixing zone, In the regulatory sense, has been authorized. Such actual mixing Is described lJSing field studies and a water quality model and Is usod In 

establishing an individual, site-specific mixing zone for a particular discharge. 

The authorization of mixing zones under Incompletely mixed discharge and receiving water situations pre-dates the CWA. The EPA's current mixing zone guidance, contained 

in this Handbook, the Technical Support Document for Water Quality-based Toxics Control ITSDl 11991 ), and the NPDES Permit Writers' Manual (2010). evolved from 
previous guidance from the EPA and its predecessor agencies on the use of mixing zones as a regulatory tool to address the incomplete mixing of wastewater discharges In 

receiving waters. This Handbook describes the EPA's recommendations lor state and tribal mixing zone policies. The other two documents listed above describe the technical 

and permitting aspects of defining individual, site-specific mixing zones for point-source discharges during the NPDES permitting process. Additional information on mixing 

zones can also be found In the EPA's Compilation of EPA Mixing Zone Documents (2006) and Advanced Notice of Proposed Rulemaklnq for Water Oualitv Standaats 11998). 

5.1.1 Recommended Contents of State and Tribal Mixing Zone Policies 

The EPA recommends that states and authorized tribes adopt, at a minimum, a definitive statement Into their was specifying whether the state or tribe intends to authorize 

mixing zones. Consistent with the discussion above, where a mixing zone is authorized. water quality criteria are met at the edge of the mixing zone during critical low-fiow 

conditions (which are described In Section 5.2 of this chapter) so that the designated use of the waterbody as a whole Is protected. Ita state or tribe chooses to adopt a mixing 
zone policy, such a policy should ensure the following: 

Mixing zones do not Impair the designated use of the waterbody as a whole. 

Pollutant concentrations within the mixing zone are not lethal to organisms passing through the mixing zone. ~ 
Pollutant concentrations within the mixing zone do not cause significant human health risks considering likely pathways of exposure. 

Mixing zones do not endanger critical areas such as breeding or spawning grounds. habitat for threatened or endangered species. areas with sensitive biota, shellfish 
beds, fisheries, drinking water Intakes and sources. or recreational areas. 

Because pollutant concentrations may exceed numeric criteria within mixing zones, these elevated concentrations coould adversely affect the productivity of the waterbody and 
have unanticipated ecological consequences. Therefore, the EPA recommends that the use of mixing zones in the development of waBELs in NPDES permits be carefully 

evaluated and appropriately limited on a case-by-case basis in light of the overarehing requirement to protect the des~gnated use of the waterbody as a whole pursuant to :1Q 
CFR 131.10. 

Due to potential additive or synergistic effects of certain pollutants that could result In the designated use of the waterbody as a whole not being protected, state and tribal 

mixing zone policies should specify, and permitting authorities should ensure, that mixing zones do not ove~ap. Additionally, the EPA recommends that permitting authorities 

evaluate the cumulative effects of muniple mixing zones within the same waterbody. The EPA has developed a holistic approach to determine whether a mixing zone is 

appropriate based on such cumulative effects considering all of the Impacts to the designated uses of the waterbody (sea Allocated Impact Zones for Ames of Non-Compliance 
(1995)). II the total area affected by elevated concentrations within all mixing zones combined Is small compared to the total area of the waterbody In which the mixing zones 

are located, then mixing zones are likely to have little effect on the designated use of the watertlody as a whole. provided that thay do not impinge on unique or critical habitats. 

As understanding of pollutant Impacts on ecological systems evolves. states and tribes may find specific cases In which no mixing zone Is appropriate. 

States and tribes that choose to adopt mixing zone policies should describe the general procedures lor defining and Implementing mixing zones in terms of location, maximum 

size, shape, outfall design, and In tone water quality, at a minimum. Such policies should be sufficiently detailed to support regulatory actions. issuance of permits. and 
determination of best management practices for nonpoint sources. 

The EPA recommends that specific characteristics of an individual mixing zone lor a specific discharger be defined on a case by case basis using the state or tribal mixing 

zone policy. This site-specific assessment would Ideally take ;nto consideration the physical, Chemical, and biological characteristics of the discharge (including the type of 

pollutant discharged) and receiving watertlody; the life history and behavior of organisms In the receiving watertlody; and the designated uses of the waterbody. 

Location 

States and authorized tribes should restrict the potential locations of mixing zones as a way to protect stationary benthic organisms and human health from the potential 

adverse effects of elevated pollutant levels. In addition, states and tribes should prohibit mixing zones where they may endanger biologically important and other critical areas 

that the state. tribe, or federal govern mont has Identified. These Include breeding and spawning grounds, habitat lor threatened or endangered species, areas with sensitive 

biota. shellfish beds, fisheries, drin~lng water intakes and sources. and recreational areas. 

Pollutant concentrations above the chronic aquatic life water quality crltorlon may prevent sensitive taxa from living and reproducing successfully within the mixing zone. In this 
regaro. benthic and territorial organisms may be of greatest concern in protecting aquatic life within a mixing zone. The higher the pollutant concentrations occurring within the 

mixing tone. the more taxa are likely to be adversely affected, thereby affecting the structure and function of the ecological community and, potentially, the designated use of 
the waterbody as a whole. 

For protection of human health, states and tribes should restrict mixing zones such that they do not result In significant human health risks when evaluated using reasonable 

assumptions about exposure pathways. For example, where drinking water contaminants are a concern. the mixing zones should not encroach on drinking water intakes and 

sources. IMlere fish tissue residues are a concern (either because of measured or predicted residues), mixing zones should not result in significant human health risks to 
average and sensitive subpoputations of consumers of fish and shellfish alter considering exposure duration of tho affected aquatic organisms In the mixing zone and the 

pattems of fisheries use In the area. Where waters are designated for primary conlact recreation, mixing zones lor bacteria should not result in significant human health risks to 
people recreating in such waters. In all cases, it is critical that the designated use of the watertlody as a whole is protected. 

Size 

http:/ /water .epa.gov I scitech!swguidance/standardslhandbook/chapterO 5 .cfm 3/24/2015 



Water Quality Standards Handbook - Chapter 5: General Policies ( 40 CFR 131.13) 1 Hand... Page 3 of 7 

In order to protect the designated uses of the waterbody as a whole, pollutant concentrations within any mixing zone should not be lethal to mobile, migrating, and drifting 

organisms In the waterbody or cause significant human health risks considering likely pathways or exposure. One means or achieving these objectives is to limit the size or the 
mixing zone. 

Most states and authorized tribes allow mixing zones as a matter of policy but also specify general spatial dimensions that limit their size. States and tribes have developed 

various methods of defining the maximum allowable size of mixing zones for various types of waters. State and IJibal policies dealing with streams and rivers often limit mixing 
zone widths, cross sectional areas, and/or fiow volumes and allow lengths to be determined on a case by case basis. For lakes, estuaries, and coastal waters, dimensions are 

usually specified by surface area, width, cross sectional area, and/or volume. The EPA recommends that states and tribes use methods that result In quantitative measures 
sufficient for permitting authorities to develop WQBELs in a transparent and straightforward manner. 

If a mixing zone is authorized for a specific discharge, the permitting authority then defines the actual size of an individual, site-specific mixing zone for the specific discharge 
on a case-by-case basis using the general size restrictions in the state or tribal mixing zone policy. The area or volume of an individual mixing zone or group of mixing zones 

should be as small as practicable so that it does not interfere with the designated uses or with the established community of aquatic life in the segment f04' which the uses are 

designated. 

In general, where a state or tribe has both acute and chronic aquatic life water quality criteria as well as human health criteria f04' the same pollutant, states and tribes may 
establish independent mixing zone size specifications that apply to each criteria type. For aquatic life criteria, there (l1ay be up to two types of mixing zones: one for the acute 

criterion and one for the chronic criterion (see Figure 5.1 ). 

In tile zone immediately surrounding the outfall, both the acute and the chronic criteria may be exceeded, but the acute criterion Is met at the edge of this zone, which Is often 
referred to as the acute mixing zone or the zone of initial dilution. The acute mixing zone is sized to prevent lethality to passing organisms in Ofder to protect the designa1ed 

use of the waterbody as a whole. 

In the next mixing zone, which Is often called the chronic mixing zone, the chronic criterion may be exceeded, but the acute criterion is met. The chronic criterion Is met at the 

ed9e of the chronic mixing zone. The chronic mixing zone Is sized to protect the designated use of the waterbody as a whole. 

Wnere the state or tribe also has human health criteria for the pollutant of concern, the human health mixing zone is sized to prevent significant human risks In Ofder to protect 

the designated use of the waterbody as a whole. 

Outfall 

Figure 5.1. Example Mixing Zones for Acute andChronicAquaticLire Criteria 

For a particular pollutant found in a particular discharge, the magnitude, duration, frequency, and any authorized mixing zone associated with each of the criteria types (i.e .. 

human health and acute and chronic aquatic life) will determine which criterion most limits the allowable discharge. In all cases, the permitting authority should evaluate the 
size of the site-specific mixing zone to determine its effect on the designated use of the waterbody as a wnole. Section 2.2.2 of the TSD (1991) contains Information for 

determining whether a mixing zone's size Is appropriate. 

State and tribal mixing zone policies should identify zones of passage within waterbodies that contain migrating, free-swimming, or drifting organisms. Zones of passage are 

continuous water routes of such volume, area. and quality as to allow the passage of free swimming and drifting organisms without significant adverse effects on their 
populations. Many species migrate for spawning and other purposes. Not only do migrating species (e.g., anadromous and catadromous species) need to be able to reach 

sui·table spawning areas, their young (and in some cases the adults) require a safe return route to their growing and living areas. Elevated pollutant concentrations wit/lin a 

mi><ing zone can create barriers that hinder or prevent safe migration. Therefore, mixing zones should be sized and located appropriately within the waterbody to provide a 

continuous zone of passage that protects migrating, free-swimming, and drifting Ofganlsms. 

Shape 

The waterbody type. outfall design, and characteristics of the discharge will determine the shape of a miXing zone. The shape should be a simple configuration that is easy to 

locate in a waterbody and that avoids Impingement on biologically important areas. In lakes. a circle with a specified radius Is generally preferable, but other shapes may be 

appropriate in the case of unusual site requirements. 

"Shore hugging" plumes should be avoided in all waterboctles. Shore areas are often the most biologically productive and sensitive areas of a waterbody, and they are often 
used for recreation. Shore-hugging plumes generally do not mix as well with receiving waters and, thus. do not dilute as well as mixing zones w~h other shapes that do not hug 

shorelines. Because shore-hugging plumes tend to keep unmixed water over the benthic area or In the recreational area. they are more likely to adversely affect the 

designated uses of the waterbody. 
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Outfall Design 

BeQJuse outfall design affects the amount of initial mixing thai occurs, state and tribal mixing zone policies shOuld Instruct dischargers to utilize the best practicable 
engineering design of the outfall to maximize initial mixing. Sometimes, modifying the design of the diffuser, the location of the outfall, or other outfall design characteristics can 
reduce significant lldverse Impacts to the waterbody because different design characteristics have different effects on mixing Many different factors affect how well the outfall 
design allows the discharge to mix with the receiving water inCluding the following: 

The height of the outtan with respect to the surface and bottom of the waterbody. 
The distance of the end of the pipe to the nearest bank O.e., whether the outfall is in the middle of the waterbody or close to one side). 
The angle of the discharge. 

The type of doffuser thet is used (I.e., single-port or multi-port diffuser). 

Section 4.4.1 ol the TSP (] 991) detctibes recommendations for outfall design in more detail. 

In-zone Water Quality 

States end authorized tribes should ensure that a minimum level of water quality is maintained within a mixing zone. Mixing zones should attain the "free from· narrative water 
quality criteria that are applicable to all waters in a state or reservation. For example, the EPA recommends that mixing zones be free from the following: 

Materials In concentrations that will cause acutely toxic conditions to aquatic life. ~ 
Materials In concentrations that settle to form objectionable deposlls. 
Floating debris. oil. scum. end other material in concentrations that form nuisances. 
Substances In concentrations that produce objectionable color. odor, taste, or turbidity. 
Substances In concentrations that produce undesirable aquatic life or result in a dominance of nuisance species. 

5.1.2 Situations in Which Mixing Zones May Not Be Appropriate 

Aa discussed above, states and authorized tribes are not required to allow mixing zones. Even If a state or trlbo chooses to allow mixing zones generally. it may also choose to 
define In ~s policy circumstances under whiCh mixing zones are prohiblted (e.g., for particular pollutants and/or waterbodies). Likewise, where the state or IIibe generally allows 
mixing zones. the permitting euthoril)l may decide that a mixing zone is not appropriate for a par1Jcutar discharge on • sit• specific basis. Y. States and tribes should condude 
that mixing zones are not appropriate In the following situations: 

Wlere they may Impair the designated use of the waterbody as a whole. 
Wlere they contain pollutant concentrations that may be lethal to passing organisms. 
Wlere they contain pollutant concentrations that may cause significant human health riSks considering likely pathways of exposure. 
Wlere they may endanger cridcalareas such as breeding and spawning grounds, habitat for threatened or endangered species, areas with sensitive biota, shellfish 
beds, fisheries, drinking water intakes and sources, and recreational areas. 

Add"lonalty, states end tribes should carefully consider whether mixing zones are appropriate where a disCharge contains bloaccumulathte, pathogenic, persistent. 
cardnogenlc, mutagenic, or teratogenic pollutants or where a disCharge containing toxic pollutants may attract aquatic life. 

Bloeccumlatlve pollutants are one example of a pollutant for whiCh mixing zones may not be appropriate bocause they may cause significant human health risks such that the 
designated use of the wate!'body as a whole may not be protected. ~Therefore, the EPA recommends that state and 1ribal mixing zone policies do not allow mixing zones for 
discharges of bloaccumulallve pollutants. The EPA adopted this approach in 2000 when it amondod Its 1995 Final Water QuaHty Guidance for the Great Lakes System at~ 
CFB Part 1321o phase out mixing zonos for existing discharges of bioaocumulative pollutants within the Great Lakes Basin and ban suCh mixing zones for new discharges 
within the Basin. 

Because fish llssuo contamination tends to be a far-field problem affecting entire or downstream waterbodles rather than a near-field problem being confined to the area within 
a mixing zone, a state or tribe may find It appropriate to restrict or eliminate mixing zones for bloaocumulatlve pollutants in certain situations such as the following: 

VI/here mixing zones may encroach on areas often used for fish harvesting, particularlY for stationary species such as shellfish. 
VI/here there aro uncertainties In the protectiveness of the water quality criteria or the assimilative capacity of the waterbody. 

~ of this Handbook end Cnepter 5 of Mathodo/ogy for DerMno Ambient Water Quality Crlltda (Or the Protection of Human Health !2000! provide additional information 
about bloaccumulation, and Section 4.3.4 of tho TSD 11991\ discusses preventing bioaocumulation problems for human health In calculating WQBELs. 

Another example of a pollutant for which a mixing zone may not be appropriate is bacteria. Because bacteria mixing zones may cause significant human health risks and 
endanger crttocal areas (e.g., recreatlonal areas), the EPA reoommends that state and tribal mixing zone policies do not enow mixing zones for bacteria in waters designated for 
primary contact recreation. The presumption In a river or stream segment designated for primary contact recreation Is that primary contact recreation can safely occur 
throughout the segment and. therefore. that bacteria levels will not exceed criteria throughout the segment. Epidemiological studies have demonstrated that i!ness rates are 
higher when the criteria are exceeded compared to when those criteria are not exceeded (see Sections 3.2 and 3 3 or the EPA's Rect!«lional Wtter Oualty Crfteda !2012U. 
Therefore, people recreaung In or through a bacteria mixing zone (where bacteria levels may be elevated above the criteria levels) may be exposed to greater risk of 
gastrointestinal iftness than would otherwise be allowed by the state or tnbal criteria for protection of the recreation use. Given this presumption, stales and tribes should 
carofully evaluate whether authorizing a mixing zone that results in elevated levels of bacteria In a river or stream designated for primary contact recreation wiU adversely affect 
the designated use. If so, then states and tribes should not authorize such mixing zones because they could resu~ In a signifocant human health riSk. 

A thlnd example of a situation In which the EPA recommends that states and tribes prohibit a mixing zone Is when an affluent Is known to attract biota. In such cases. a 
continuous zone of passage aroond the mixing area will not protect aquatic life. Although most toxic pollutants elicit a neutral or avoidance response, there are some situations 
in which aquatic life are attracted to a toxic discharge and, therefore, can potentially incur significant exposure. For example, temperature can be an attractive force and may 
counter an avoidance response to a particular pollutant. Therefore, the organisms would tend to stay In the mixing zone rathor than passing through or around it. Innate 
behavior suCh as migration may also counter an avoidance response and cause fish to Incur significant exposure. 
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5.1 .3 Mixing Zones for the Discharge of Dredged or Fill Material 

In conjunction with the Department of the Army. the EPA has developed guidelines at 40 CFR Part 230 for evaluating discharges of dredged or fill material into navigable 

waters. which include provisions at 40 CFR 230.11{1) for determining the acceptability of mixing zones for such material. Discharges of dredged or fill material are generally 

temporary and result In short term disruption to the waterbcxjy rather than constituijng a continuous discharge with tong.term disruption beyond the fill area. In autho~zlng and 

establishing mixing zones for dredge and fill activities, the state or authorized tribe's primary consideration should be achieving and protecting the designated uses of the 

waterbody pursuant to 40 CFR 131.10. As such, states and tribes should evaluate the particular pollutants involved for their effects on the designated use. Technical guidance 

for determining the potential for contamlnant.related Impacts associated with the discharge of dredged material can be found In Evaluation of Dredged Material Proposed for 
Discharge In Waters of the U.S. - Tes6ng Manual: Inland Testing Manqal !1998). 

5.1.4 Mixing Zones for Aquaculture Projects 

Under Section 318 of the~. permiWng authorities may allow discharges of certain pollutants associated with approved aquaculture projects. Consistent with~ 

122.25, an aquaculture project Is a defined, managed water area into which certain pollutants are discharged for the maintenance or production of harvestable freshwater, 

esluarine. or marine plants or animals. The EPA's regulations at 40 CFR 125.11 provide that aquaculture project approval must not result in the enlargement of a pre-existing 

mixing zone beyond the area designated for the original discharge and that the designated project area {which Is also defined at 40 CFR 122.25) must not Include a portion of 

a waterbody large enough to expose a substantial portion of the indigenous biota to the conditions within the designated project area. For example, a designated project area 

should not inClude the entire width of a stream because all of the Indigenous organisms might be exposed to pollutant discharges that would exceed was. The areas 

designated for approved aquaculture projects should be treated In the samo manner as other mixing zones. 

5.2 Critical Low Flows for Water Quality Criteria Implementation 

Pursuant to 40 CFR 131.111al. states and authorized tribes must adopt those water quality criteria that protect designated uses. To ensure that adopted criteria are protective 

of the designated uses, states and tribes generally establish critical tow-flow values to support implementation of the applicable criteria through sucll programs as NPDES 

penmiHing. 

Critlcal low·flow conditions present special challenges to the integrity of the aquatic commun~y and the protection of human health. Dilution is one of the primary mechanisms 

by which the concentrations of contaminants in effluent disciharges are reduced following their introduction into a receiving water. Low flows in the receiving water typically 

aggravate the effects of effluent discharges because. during a low-flow event, there Is less water available for dilution, resulting In higher instream concentrations of pollutants. 

Therefore, the allowable dilution {which may be only a portion of the critical low flow depending on the state or tribal was and implementation procedures) for purposes or 

determining the need for and establishing WOBELs in NPDES permits should ensure protection of the applicable criteria at the calculated critical low-flow value. 

The EPA has historically encouraged states and tribes to specify directly within their was which calculated critical low-flow values should be used to determine the available 

dilution for the purposes of determining the need for and establishing waBELs. Such critical low-flow values have historically been reviewed and approved or disapproved by 

the EPA as now or revised was under Section 303(c) of the~. Likewise, revisions to those critical low· flow values would generally constitute new or revised was subject 

to EPA review and approval or disapproval {see Chapter 1 of this Handbook and What is a New or Revised Water Qualitv Standard Under CWA Section 303(C)? FrequentlY 

Ask'ed Questions f20123l <POf l) (4 w, 10SK, ~· 

Most states and tribes generally follow the guidance In the ISD (1991) when adopting critical low-flow values for criteria implementation. The EPA recommends that states and 

tribes adopt the critical low-flow values for use in steady-state analyses so that criteria are Implemented appropriattely. If criteria are implemented using Inappropriate critical 

low-flow values {i.e., calculated values that are too high), the resulting control of toxic pollutants may not be fully protective because the resulting ambient concentrations could 

exceed criteria when such low flows occur. In the case of aquatic life, more f requent excursions than are allowable (e.g., more than once in three years) could result in 

unacceptable effects on aquatic organisms and designated uses if the appropriate value is not used in the calculations. 

In addition to steady-state models, the TSD recommends the use of three dynamic models to perform wasteload allocations. Because dynamic wasteload models do not 

generally use specific steady-state critical low-flow values but accomplish the same effect by factoring in the probability of occurrence of stream flows based on the historical 

flow record, this Handbook discusses only steady-state COI'Iditlons. 

In Appendix D of the TSD and Technical Gv/dance Manual for Pe(formlnq Wasteload Allocations BooK v~· Design Conditions- Chapter 1: Stream Design Flow for St,ady
State Modeling (1986), the EPA describes and recommends two methods for calculating acceptable critical low-flow values: the traditional hydrologically based method 

developed by the United States Geological Survey {USGS) and a biologically based method developed by the EPA.i! The hydrologically based critical low-flow value is 

determined statistically using probability and extreme values, while the biologically based critical low flow Is detemnlned empirically using the specific duration and frequency 

associated with the criterion. 

Additionally, the two documents listed above describe the fi'ow values that the EPA recommends for Implementing acute and chronic criteria using both methOds. Table 5.1 

below summarizes these recommendations. 

Table 5.1: EPA....-ecommendedCritlcal Low Flows forAqual:lc Ufi! and Human HealthCr1t2.rta 

~ r te a HydrologicallyB ased Flow I B I oiogically B ased F ow 
ACUte AC Wit C Ll e lQlO I , 83 

ChrOniC AquatiC Lite f l).i 0 I 483 
H uman H ea t Harmon c mean 

Using the hydrologically based 

method, 1010 represents the 

lowest one-day average flow 

event expected to occur once 

eve-ry ten years. on average, and 7010 represents the lowest seven-consecutive-day average flow event expected to ocrur once every ten years, on average. Using the 

biologically based method, 183 represents the lowest one-day average now event expected to occur once every tlilree years. on average, and 483 represents the lowest four

con secutlve-day average flow event expected to occur once every three years, on average. 

States and tribes may designate other critical low-flow values to Implement the applicable criteria, provided they are scientifically justified. The EPA has also recommended 

critical low-flow values that differ from the above recommendations for specific pollutants such 3005. 30010, and 3083 for implementing chronic criteria for ammonia. 

http:/ /water .epa. gov /sci tech/ swguidance/ standards/handbook/ chapterO 5. cfm 3/24/2015 



Water Quality Standards Handbook- Chapter 5: General Policies (40 CFR 131.13) I Hand ... Page 6 of7 

The EPA does not view the fact that many streams within a s·tate or tribe have no flow at 7010 as adequate justificall<>n for designating alternative flows. Note that, when a 

criterion specifies a four day average concentration that shOLJid not be exceeded more than once every three years, this condition should not be Interpreted as Implying that a 

4Q3 11ow flow is appropriate for use as the hydrologically based critical low-flow value for assessing impacts on the receiving water. 

The EPA recommends the harmonic mean flow for Implementing human health criteria. The concept of a harmonic mean Is a standard statistical data analysis technique. The 

EPA's model for human health effects assumes that such effects occur because of a long.term exposure to low concentrations of a toxic pollutant (e.g., two titers of water per 

day for seventy years). The harmonic mean flow allows for estimating the concentration of toxic pollutant contained lrn those two liters of water per day when the daily variation 

in the flow rate is high. Therefore, the EPA recommends use of the harmonic mean flow In computing critical low flows for human health criteria rather than using other 

averaging techniques. 

In addition to the documents listed above, see the EPA's Flow 101 weboage and Advanced Noffce of Proposed Rutemaklnq for Water Ouatitv Standards 119981 for additional 

information on critical low flows. 

The EPA notes that the USGS has documented that. in some areas of the United States, there have been changes to the critical low flows In freshwater rivers and streams or 

increased duration and frequency of low flow occurrence. The source of the reductions may often be anthropogenic In origin such as over-pumping of groundwater, hydrologic 

alteration Including Impoundments, or surface water withdrawals. Some of these reductions may persist long e11ough to cause changes to the critlcat low-llow values. In 

addition, prolonged droughts have resulted in a reduction of the low-flow minimums released on regulated rivers or revisions to drought control manuals to allow for further 

reductions of the low-flow values. During prolonged droughts , there may also be a trend towards Increased pumping of groundwater, wtlich may , in tum, lead to a reduction of 

surface water flows. New water Intakes may also permanenUy change a wateroody's critical low now. 

The following documents provide additional information on changing flow patterns: 

The USGS's National Water Census - Srreamllowwebpage. 

The USGS's Groundwater Dgpletion in the Vnltad States f190Q:?OOBJ 120131. 

The USGS's Alteration of Streamflow Magnitudes and Potential Ecological Consequences: a Multfreqional Assessment C2011 l. 

The EPA's Reporl on the Environment- Fresh SUiface Waterwebpage. 

It may be prudent for states and tribes to review and revise, as appropriate, their critical low-flow values during the triennial review process to account for changes to historical 

flow patterns. Also. NPDES permitting authorities should be aware that these altered historical flow patterns in rivers and streams may render historical flow records tess 

accurate In predicting current and future critical flows. W1ere appropriate, permitting authorities should consider altennate approaches to establishing crlticel low·flow conditions 

that account for these climatic and anthropogenic changes when conducting reasonable potential analyses and in es~ablishing protective waBELs (see NPDES Permit Writers' 

Manqal: Inclusion of CHmaw Change Consit;lerationS). 

5.3 Variances from Water Quality Standards 

A 1/\/QS variance is a time-limited designated use and water quality criterion for a specific pollutant(s) or water quality parameter(s) that reflect the highest attainable condition 

during the term of the was variance. A was variance may apply to an NPDE5-permitted discharger or wateroody/Wateroody segment(s). The regulation at 40 CFR 131 13 

provides that states and authorized tribes may adopt Into their was general variance policies that describe how they Intend to apply and Implement variances. A lthough such 

variance policies require EPA review and approval, states and tribes are not required to adopt variance policies in order to adopt individual variances. Nevertheless, as 

opposed to individual mixing zones (discussed In Section 5.1 of this chapter), the individual variances themselves must be adopted Into was (or other legally binding state or 

tribal requirements) and approved by the EPA before they can be effective for ~urposes. 

Although the legal authority to adopt a was variance is the same as a revision to a designated usa, the purpose of a variance is different from that of a designated use 

revision (described in Chapter 2 of this Handbook). A variance is intended to serve as a mechanism to provide time for states, tribes, and stakeholders to Implement ac~ons to 

improve water quality over an identified period of time when and where the designated use currently in place is not being met. W1en utilizing a variance, the state or tribe 

retains the designated use that Is currently in place as a long -term goal. As first articulated in 1977 In Decision of the General Counsel on Matters of Law Pursuant to 40 CFR 
Section 125.36fml. No. 58, a state or tribe may adopt a WQS variance n the state or tribe can satisfy the same substantive and procedural requirements as a designated use 

removal, which are described in 40 CFR 131 .10(g). 

A variance is also different from a permit compliance schedule. While both tools can provide time to meet regulatory r equirements, which tool is appropriate depends upon t~e 

drcu mstences. Variances can be appropriate to address situations where it is known that the designated use and crilerion are unattainable today (or for a limited period of 

time}, but feasible progress could be made toward attaining tho designated use and criterion. A permit compliance schedule, on the other hand, may be appropriate when the 

designated use is attainable, but the discharger needs additional time to modify or upgrade treatment facilities In order to meet its WQBEL such that a schedule and resulting 

milestones will lead to compliance "as soon as possible" with the \1\.QBEL based on the currently applicable was. See CWA Section 502(17) for a deflnilion of "schedules of 

compliance" and 40 CFR 122.47. 

A variance may be appropriate wnere a state or tribe determines that the designated use cannot be attained for a period of time because the discharger cannot immediately 

meet a waBEL, wtlich Is written to meet a particular was. o r a wateroodylwateroody segment cannot immediately meet the criteria to protect the designated use. Under such 

drcu.mslances, the variance provides a targeted, t ime-limited revision to the was that reflects the highest attainable condition. These new time-limited was then serve as the 

basis for pollution control requirements during the tenn of the variance. For was variances that apply to aquatic life, wildlife, and recreational uses (I.e., the Section 101 (a)(2) 

uses), this means that attainment of the designated use Is Infeasible under at least one of the six factors at 131.10(g) for at least the term of the variance. 

The practical effect of the variance Is an NPDES permit containing a waBEL that complies with a less stringent criterion than would otherwise be In effect In the absence of the 

variance. However, the underlying designated use and criteria remain in effect for Section 303(d) listing and total m8><imum daily load development regardless of wnether the 

variance Is for a single discharger. multiple dischargers, or a wateroodylwaterbody segment. At the end of the variance term, the discharger's waBEL must ensure compliance 

with the underlying designated use and criterion or the state or tribe must obtain a new variance. To obtain a new variance, tho state or tribe must again demonstrate that the 

designated use Is not attainable at the point of discharge and again submit the variance to the EPA for review and approval or disapproval. 

In many cases. a was variance Is an environmentally useful tool because a variance exists only for a defined term and retains designated use protection for all pollutants and 

sources, with the sole exception of those specified in the variance. Even the discharger with a variance for a particular pollutant Is required to meet applicable criteria for all 

other pollutants. Thus, a variance can result in water quality Improvements over time end, In some ca.ses, full attainment or designated uses by maintaining existing water 

quality protections while allowing time for advances In treatment technologies, control practices, or other changes In circumstances. 
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Sta~es and tribes typically adopt a VVQS variance for an Individual discharger for a specific pollutant in a specific waterbody. However, where multiple dischargers have similar 

attainment challenges, a state or tribe may streamline Its variance process by adopting a multiple-discharger VVQS variance. Such a variance applies to several dischargers but 

may be supported by a single technical rationale justifying the need for the variance. The EPA has previously published Information on botlllndividual- and multiple-discharger 

variances at 40 CFR Part 132. For additional information on variances, also see Dlscharoer·Speclfic Variances on a Broader Scale: Developing Credible Rationales for 
Variances that Apply to Multiple Discharqecs 12013l. 

11 Throughout this document. the term "states" means the fifty states, the District of Columbia. the Commonwealth of Puerto Rico, the Virgin Islands, Guam, American Samoa, 

and the Commonwealth of the Northern Mariana Islands. Tine term "authorized tribe" or "tribe' means an Indian tribe authorized for treatment In a manner similar to a stale 
under~ Section 518 for purposes of Section 303(c) VVQS. 

21 Lethality is a function of the magn~ude of a pollutant concentration and the duration an organism is exposed to lhat concentration. Section 4.3.3 of the TSD (1991 l describes 

various methods for preventing lethality to organisms passi111g through a mixing zone. 

31 Acutely toxic conditions are those that are lethal to aquatic organisms that may pass through the mixing zone. The unde~ylng assumption for allowing a mixing zone is that 

pollulant concenlralions in excess of acute and chronic criteria, but below acutely toxic concentrations. may exist in small areas without causing adverse effects to the 

designated use of the waterbody as a whole. 

" The 1996 memorandum EPA Guid8nce on Appficaffqa of Stale Mlx!no Zone Pol/cles In EPA-Issued NPDE$ Permits describes the circumstances under which the EPA may 
include a mixing zone in an NPDES permit when the EPA Is the permitting authority. 

" However, note that some chemicals of relatively low toxicity such as zinc will bloconcentrate In fish without harmful effects resuiUng from human consumption. 

" In some EPA documents such as those cited, critical low flow is also called 'design How" or "stream design flow.• These terms are different from a facility or effluent design 

flow. 

La&l updotod on Monday, Feuruaty 00. 2015 
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The term ''Water quality criteria" has two different definitions under the Clean Water Act (CWA). Under section 304(a). EPA publishes wator quality criteria that consist or 

scientific informaUon regarding concentrations of specific chemicals 01' levels of parameters in water that protect aquatic !He and human health (see section 3.1 of this 

Handbook). The States may use these contents as the bas.is for developing enforceable water quality standards. Water quality criteria are also elements of State water quality 

standards adopted under section 303{c) of the CWA (see sections 32 through 3.6 of this Handbook). States are required to adopt water quality crit.eria that wiU protect the 

designated use(s) of a water body. These criteria must be based on sound sdentitlc rationale and must contain suf!ident parameters 01' constituents to protect the designated 

use. 

3.1 EPA Section 304(a) Guidance 

EPA and a predecessor agency have produced a series of scientitlc water quality criteria guidance documents. Early Federal ertOI'!s 

were the "Green Book" (FWPCA, 1968) and the "Red Book" (USEPA, 1976). EPA also sponsored a contract effort that resulted In 

the "Blue Book" (NAS/NAE, 1973). These early efforts were premised on the use or literature reviews and the collective scientific 

judgment of Agency and advisory panels. However, when faced with the need to develop criteria for human health as well as 

aquatic life, the Agency determined that new procedures were necessary. Continued reliance solely on existing scientific literature 

wa:s deemed Inadequate because essential Information was not available for many pollutants. EPA scientists developed format 

methodologies fOI' establishing scientifically defensible criteria. These were subjected to review by the Agency's Sdence Advisory 

Board of outside experts and the public. This effort culminated on November 28, 1980, when the Agency published criteria 

development guidelines fOI' aquatic Ute and 101' human health, along with cntena 101' 64toxlc pollutants (USEPA. 1960a.b). Since that 

Initial publication, !he aquatic life methodology was amended (Appendix H), and additional cnteria were proposed fOI' public 

comment end fmaliled as Agency cntena guidance. EPA summarized the available criteria infoonation In the~· (USEPA. 

19868). which is updated from time to time. However, the individual criteria documents (see Appendix 1). as updated. are the otficial 

gutdance documents. 

EPA's criteria documents provide a comprehensive toxicological evaluation of each chemical. FOI' toxic pollutants, the documents 

tabulate the relevant acute and chronic toxicity information for aquatic life and derive the criteria maximum concentrations (acute 

http://water.epa.gov/scitech/swguidance/standardslhandbook/chapter03.cfm 

Updated Information 

National Recommended Water Quality 
Criteria 

Cuqent National Recommended 
~ • This compilation of natl<>nal 
recommended water quality criteria 
Is presented as a summary table 
contaming recommended water 

qu.~ty criteria for the protoc:tion of 
aquatic rne and human health 10 

sur1ace water for approximately 1 SO 
polkllentJ 
Water Oualrtv Standanls and Cmena 
Strategy 12003!- This webS<te 
dlscribts milestones for high priority 
•trategrc actions that were 
established in 20()3, Including 

luuing ImplementatiOn gulc!ance for 
bacteria criteria. developing 

3/24/2015 



Water Quality Standards Handbook - Chapter 3: Water Quality Criteria (40 CFR 131.11) 1 .. . Page 2 of25 

criteria) and criteria continuous concentrations (chronic criteria) that the Agency recommends to protect aquatic life resources. The 

methodologies for these processes are described In Appendices Hand J and ouUined In sections 3.1 .2 and 3.1 .3 of this Handbook. 

- 3.1.1 State Use of EPA Criteria Documents 

EPA's water quality criteria documents are available to assist States in: 

adopting water quality standards that Include appropriate numeric water quality criteria: 
interpreting existing water quality standards that include narrative "no toxics in toxic amounts" criteria; 
making listing decisions under section 304(1) of the CWA: 

writing water quality-based NPDES permits and Individual control strategies; and 

providing certification under section 401 of the CWA for any Federal permit or license (e.g., EPA-issued NPDES permits, CWA 
section 404 permits, or Federal Energy Regulatory Commission licenses). 

tn these situations, States have primary authority to determine the appropriate level to protect human health or welfare (In 

accordance with section 303(c)(2) of the CWA) for each water body. However, under the Clean Water Act, EPA must also review 

and approve State water quality standards; section 304(1) listing decisions and draft and final Slate-issued individual control 

strategies: and in Slates where EPA writes NPDES permits. EPA must develop appropriate water quality-based permit limitations. 

The States and EPA therefore have a strong Interest In assuring that the decisions are legally defensible, are based on the best 
information available, and are subject to full and meaningful public comment and participation. It is very important that each decision 

be supported by an adequate record. Such a record is critical to meaningful comment, EPA's review of the State's decision, and any 

subsequent administrative or judicial review. 

Any human health criterion for a toxicant is based on at least three Interrelated considerations: 

cancer potency or systemic toxicity, 

exposure. and 
risk characterization. 

Slates may make their own judgments on each of those factors within reasonable scientific bounds, but documentation to support 

their judgments. when different from EPA's recommendation, must be clear and in the public record. If a State relies on EPA's 
section 304(a) criteria document (or other EPA documents), the Stale may reference and rely on the data in these documents and 

need not create duplicative or new material for Inclusion In their records. However, where site- specific issues arise 01 the Slate 

decides to adopt an approach to any one of these three factors that differs from the approach in EPA's criteria document, the State 
must explain Its reasons in a manner sufficient for a reviewer to determine that the approach chosen is based on sound scientific 

rationale (40 CFR 131.11 (b)). 

-3.1.2 Criteria for Aquatic Life Protection 

The development of national numerical water quality criteria for the protection of aquatic 

organisms is a complex process that uses information from many areas of aquatic 
toxicology. (See Appendix H CPDFl (18 pp, 1.5MS) for a detailed discussion of this 

process.) After a decision Is made that a national criterion is needed for a particular 
material, all available Information concerning toxlcity to, and bloaccumulatlon by. aquatic 

organisms Is collected and reviewed for acceptability. If enough acceptable data for 48-

lo 96-hour toxicity tests on aquatic plants and animals are available. they are used to 
derive the acute criterion. If sufficient data on the ratio of acute to chronic toxicity 

concentrations are available, they are used to derive the chronic or long-tenn exposure 

criteria. If justified, one or beth of the criteria may be related to other water quality 
characteristics, such as pH, temperature, or hardness. Separate criteria are developed 
for fresh and salt waters. 

The Water Quality Standards Regulation allows States to de11elop numerical criteria or 
modify EPA's recommended criteria to account for site-specific or other scientifically 

defensible factors. Guidance on modifying national criteria Is found in sections 3.6 and 

3. 7. When a criterion must be developed for a chemical for which a national criterion has 

not been established, the regulatory authority should refer to the EPA guidelines 
(Appendix Hl IPDFl (18 pp, 1.5MB). 

Magnitude for Aquatic Life Criteria 
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water quality criteria for aquatic life contain two expressions of allowable magnitude: a criterion maximum concentration (CMC) to 
protect against acute (short-term) effects; and a criterion continuous concentration (CCC) to protect against chronic (long-term) 

effects. EPA derives acute criteria from 48- to 98-hour tests of lethality or Immobilization. EPA derives chronic criteria from longer 
term (often greater than 28-day) tests that measure survival, growth, or reproduction. Where appropriate. the calculated criteria may 
be lowered to be protective of commercially or recreation ally important species. 

Duration for Aquatic Life Criteria 

pathogen and sediment criteria, and 
developing a selection process for 
producing new or re\'ised chemical 
criteria. 

Federal Rules lnvoMng Water Quality 
Criteria 

Final water Qualoty S!andards for the 
State of florida's La~es and flOwing 
Waters 12010)- This action 
established numeric nutrient criteria 
for Florida's inland waters. 

Bacteria Rule for Coastal and Great 
Lakes waters 12004l • This rule 
established more protective health
based federal bacteria standards for 
those states and territories bordering 
Great Lakes or ocean waters that 
have not yet adopted standards in 
accordance with the BEACH Act of 
2000. 
Water Qualitv Standards for Puerto 
~-Promulgated primary 
contact Recreation Uses and 
associated water quality criteria for 
six water bodies. 
E$tabllshment of NumerlcCrlleria for 
Prioritv Pollutants for tt>e State of 
California (2000)- EPA promulgated 
this rule to fill a gap In California 
water quality standards that was 

created In 1994 when a State court 
overturned the State's water quality 
control plans containing water quality 
criteria for priority toxic pollutants. 
Between t994 and 2000 the State of 
Califomia lacked numeric water 
quality criteria required by Ule Clean 
Water Act for many priority toxic 
pollutants, necessttallng lllis action 
by EPA. 
Beaches Enyicoomantal Assessment 

and Coastal Health Act !BEACH Actl 
QUQQQ · The BEACH Act 
established uniform criteria for 
lesUng. monitoring, and notifying 
public users of possible coastal 
recreation water pro~lem s. 
Adyanced No~ce of Proposed 
Rulemakino for Water Oua!itv 

Staoda rds (1998> 1 Ppnt Version 
!.EQE! IM pp , 47<K) - See pages 
36762 to 36778 for and overview or 
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developmentin 1998. 
Ejnai Water Quality Guidaooa for the 
Great Lakos System (19951 This 
guidance contains numeric criteria to 

protect aquatic Ide for 15 pollutants 
and a two-tiered methodology to 
derive criteria (Tier I) or values (Tier 
II) for additional pollutants 
discharged to the Great Lakes 
System. 
National Taxies Rule (1992)- This 
EPA action promulgates for 14 
States the chemical-specific, 
numeric criteria for priority toxic 

pollutants necessary to bring all 
States Into compliance with the 
requirements of section 303(c)(2)(B) 
of the Clean Water Act (CWA). 

The ctuallty of an ambient water typically varies in response to variations of effluent quality, stream ftow, and other factors. Organisms In the receiving water are not 
experiencing constant. steady exposure but rather are experiencing fluctuating exposures, including periods of high concentrations, which may have adverse effects. Thus, 

EPA's criteria Indicate a time period over which exposure Is to be averaged, as welt as an upper limit on the average concentration, thereby limiting the duration of exposure to 
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elevated concentrations. For acute criteria, EPA recommends an averaging period of 1 hour. That is, to protect against acute effects, the ~hour average exposure should not 

exoeed the CMC. For Chronic criteria, EPA recommends an averaging period of 4 days. That Is, the 4-day average exposure should not exceed the CCC. 

Frequency for Aquatic Life Criteria 

To predict or ascertain the attainment of criteria, it is necessary to specify the allowable frequency for exceeding tine criteria. This is because it is statistically impossible to 

project that criteria will never be exceeded. As ecological communities are naturally subjected to a series of stress-es, the allowable frequency of pollutant stress may be set at 
a value that does not significantly Increase the frequency or severity or all stresses combined. 

EPA recommends an average frequency lor excursions or both acute and chronic criteria not to exceed once In 3 years. hi all cases, the recommended frequency applies to 

actual ambient concentrations, and excludes the Influence of measurement imprecision. EPA established its recommended frequency as part of its guidelines for deriving 
criteria <Appendix H <PDF)) (18 pp. 1.5MB). EPA selected the 3-year average frequency of criteria exceedence with the Intent of providing for ecological recovery from a variety 

of severe stresses. This retum Interval is roughly equivalent to a 7010 design flow condition. Because of the nature of the ecological recovery studies available, the severity of 

criteria excursions could not be rigorously related to the res.ulting ecological impacts. Nevertheless. EPA derives Its criteria Intending that a single marginal criteria excursion 
(i.e . . a slight excursion over a I-hour period for acute or over a 4-day period for chronic) would require litHe or no lime for recovery. If the frequency of marginal criteria 

exoorslons Is not high, It can be shown that the frequency or severe stresses, requiring measurable recovery periods, would be extremely small. EPA thus expects the 3-year 
return Interval to provide a very high degree of protection. 

-3.1.3 Criteria for Human Health Protection 

This section reviews EPA's procedures used to develop assessments or human health effects in developing water quality criteria 

anel reference ambient concentrations. A more complete human health effects discussion is Included in the Guidelines and 

Methodology Used in the Preparation of Health Effects Assessment Chapters of the Consent Decree Water Documents. The 

procedures contained in this document are used in the development and updaUng of EPA water quality criteria and may be used in 
upelatlng State criteria and In developing State criteria for those pollutants lacking EPA human health criteria. The procedures may 

also be applied as s~e--specific interpretations of narrative standards and as a basis for penn~ limits under 40 CFR 122.44 (d)( l)(vi). 

Magnitude and Duration 

Water quality criteria for human health contain only a single expression of allowable magnitude: a criterion concentration generally 

to protect against long-tenn (chronic) human health effects. Currently, national policy and prevailing opinion In the expert community 
establish that the duration lor human health criteria for carcinogens should be derived assuming lifetime exposure. taken to be a 70-

year time period. The duration of exposure assumed In deriving criteria lor noncarclnogens Is more complicated owing to a wide 

variety of endpoints: some developmental (and thus age--specific and perhaps gender- specific). some lifetime. and some, such as 

organoleptic effects, not duration-related at all. Thus. appropriate durations depend on the Individual noncarcinogenic pollutants and 

the endpoints or adverse effects being considered. 

Human Exposure Considerations 

A complete human exposure evaluation for toxic pollutants of concem for bioaccumulatlon would encompass not only estimates of 

exposures due to flsh consumption but also exposure from background concentrations and other exposure routes, The more 
Important of these Include recreational and occupational contact, dietary Intake from other than fish, intake from air inhalation, and 

drinking water consumption. For section 304(a) criteria de~lopment, EPA typically considers only exposures to a pollutant that 
occur through the Ingestion or water and contaminated fish and shellfosh. This Is the exposure default assumption. although the 

human health guidelines provide for considering other sources where data are available (see 45 F.R. 79354). Thus the criteria are 

based on an assessment of risks related to the surface water exposure route onty (57 F.R. 60862-3). 

The consumption of contaminated fish tissue is of serious concern because the presence of even extremely low ambient 
concentrations of bioaccumulative pollutants (sublethal to aquatic life) in surface waters can result in residue concentrations in fish 

tissue that can pose a human health risk. Other exposure route lnfonnation should be considered and Incorporated In human 

exposure evalua~ons to the extent available. 

Levels of actual human exposures from consuming contaminated fish vary depending upon a number of case-specific consumption 
factors. These factors include type of fish species consumed, type of fish tissue consumed, tissue lipid content. consumption rate 

and pattern. and food preparation practices. In addition, depending on the spatial variability in the fishery area, the behavior or the 
fish species, and the point of application or the criterion, the average exposure of flsh may be only a small fraction of the expected 

exposure at the point of application of the criterion. If an effluent attracts fish. the average exposure might be greater than the 

expected exposure. 

Vl/llh shellfish, such as oysters, snails. and mussels. whole-body tissue consumption commonly occurs, whereas with fish, muscle 

tissue and roe are most commonly eaten. This difference In the types or tissues consumed has implications for the amount of 
available bioaccumulaWe contaminants likely to be ingested. \/Vhole-body shellfish consumption presumably means ingestion of the 
entire burden of bioaccumulative contaminants. However, with most fish. selective cleaning and removal of internal organs, and 

sometimes body rat as well, from edible tissues. may resull ln removal of muCh of the lipid material In which bloacc;umulallve 

contaminants tend to concentrate. 

Fls h Consumption Values 

( 
! 

Updated Information 

~~~t Qygll~ ~dl~do !S!t t!ymgo 
~-This website provides basic 
information on 304(a) recommen<Jed 
crileria for the protecllon of human 
health. The page also provides 
updates on criteria developmenL 
~i!~r Qualltx ~Qt~ria· Mtergbial-

This website provides access to a 
variery of scientific assessments that 
are used to protect humans from 
exposure to harmful levels of 
pathogens in ground and surface 
waters, food sources, and finished 
drinking water. 
B!itsm~atiQnii! 1 1£iter Q~alitx Qnterla 
aQllj- This website provides 
Information on developing criteria for 
the protection of contact recreation 
activities such as swimming, bathing, 

surfing, or similar water contact 
activities due to exposure to fec.a I 
contamination in surface waters. 

l::li!~2DI I ~:Zyi~I!C'2 fQr e.umlcg 
!:;b2atil<l!l !:;ontaminant Data for !,!se 
In Fish Advisorig~ !~QQO}- Provides 
guidance lor a.ssesslng health risks 
assodaled with the consumption of 
chemicaUy contaminated non-
commertial fish. 
10t2grate~ Risk lniQrm~tlon lj~St!!rn 

IIRI!.ll Database of Hum~n He~ith 
~- IRIS is a human health 
assessment program that evaluates 
risk information on effects \hat may 
result from exposure to 
environmental contaminants. 
Human Heatth [lmll!ent lll!i!ler 
Q~l!li~ !:;dl2!il j!ng El!h 
ConSy!J!~IiQC Bi!l2!' Ewyenul 
Asked Questions {201 3) -
Frequently asked questions on 
deriving fish consumption rates and 
applying relative source 
contributions for use in deriving 
ambient water quality criteria for the 
protection of human health. 

EPA's human health criteria have assumed a human body weight of 70 kg and the consumption of 6.5 g of fish and shellfish per day. Based on data collected in 1973-74, the 

national per capita consumption of freshwater and estuarine fish was estimated to average 6.5 glday. Per capita consumption of all seafood (Including marine species) was 

estimated to average 14.3 glday. The 95th percentile for consumption of all seafood by individuals over a period of 1 month was estimated to be 42 g/day. The mean lipid 

content offosh and shellfish tissue consumed In this study was estimated to be 3.0 percent (USEPA. 1980c). 

! 

http:/ /water .epa. gov I sci tech/ swguidance/ standards/handbook/ chapter03 .cfm 3/24/2015 



Water Quality Standards Handbook- Chapter 3: Water Quality Criteria (40 CFR 131.11) 1 ... Page 4 of25 

Currently, four levels of fish and shellfish consumption are provided in EPA guidance (USEPA, 1991a): 

6 .5 g/day to represent an estimate of average consumption of fish and shellfish from estuarine and freshwaters by the entire U.S. population. This consumption level 

is based on the average of both consumers and nonconsumers of. 

20 g/day to represent an estimate of the average consumption of fish and shellfish from marine, estuarine, and freshwaters by the U.S. populaUoo. This average 

consumption level also includes both consumers and nonconsumers of. 

165 g/day to represent consumption of fish and shellfish from marine, estuarine. and freshwaters by the 99.9th percentile of the U.S. population consuming the most 

fish or seafood. 

180 g/day to represent a "reasonable worst case• based on the assumption that some individuals would consume fish and shellfish at a rate equal to the combined 

consumption of red meat, pou~ry. fish , and shellfish in the United States. 

EPA is currently updating the national estuarine and freshwater fish and shellfish consumption default values and will provide a range of recommended national consumption 

values. This range will include: 

mean values appropriate to the population at large; and 

values appropriate for those Individuals who consume a relatively large proportion of fish and shellfish In their diets (maximally exposed Individuals). 

Many States use EPA's 6.5 g/day consumption value. However, some States use the above- mentioned 20 g/day value and, for saltwaters, 37 g/day. In general, EPA 

recommends that the consumption values used In deriving criteria from the formulas In this chapter reflect the most current, relevant. and/or site-specific Information available . 

Bioa.ccumulation Considerations 

The ratio of the contaminant concentrations in fish tissue ver.;us that in water is termed either the bioconcentratlon factor (BCF) or the bloaccumulation factor (BAF), 

Bioconcentratioo Is defined as Involving contaminant uptake from water only (not from food) . The bioaccumulation factor (RAF) Is defined similarly to the BCF exceplthal it 

Includ es contaminant uptake from both water and food. Under laboratory condiUons, measurements of tissue/water p.artitioning are generally considered lo involve uptake from 

water only. On the other hand, both processes are likely to apply in the field since the entire food chain is exposed. 

The BAF/BCF ratio ranges from 1 to 100. with the highest rat ios applying to organisms in higher trophic levels, and to chemicals with logarithm of the octano~water partitioning 
coefficient (log P) close to 6.5. 

Bioaccumulation considerations are integrated into the criteria equations by using food chain multipliers (FMs) In conjunction with the BCF. The bioaccumulatlon and 

bioconcentration factors for a chemical are related as follows: BAF a FH x BCi'. 

By Incorporating the FM and BCF terms into the criteria equations, bioaca.mulation can be addressed. 

In Table 3·1, FM values derived from the wor1< of Thomann (1987, 1989) are listed according lo log P value and trophic level of the organism. For chemicals wllh log P values 

greater than about 7. there is additional uncertainty regarding the degree of bloaccumulatlon. but generally, trophic level effects appear to decrease due to slow transport 

kine~cs of these chemicals In fish, the growtlh rate of the fish, and the chemical's relatively low bioavailability. Trophic level4 organisms are typically the most desirable species 

for sport fishing and, therefore, FMs for trophic level4 should generally be used in the equations for calculating criteria. In those very rare situations where only lower trophic 

level organisms are found, e.g., possibly oyster beds, an FM for a lower trophic level might be considered. 

Measured BAFs (especially for those chemicals with log P values above 6.5) reported In the literature should be used when available. To use experimentally measured BAFs 

in calculating the criterion. the (FM x BCF) term is replaced by the BAF In the equations in the following section, Relatively few BAFs have been measured accurately and 

reported, and lhoir application to sites other than the specific ecosystem where they were developed Is problematic and subject to uncertainty. The option Is also available to 

develop BAFs experimentally, but this will be extremely resource intensive if done on a sije-spec<fic basis with all the necessary experimental and quality controls. 

Table 3-1. Estlmated Food Chain 

Multipliers (FMs) 

Trophic Levels 

Log P 2 3 ' 4 

3.5 1.0 1.0 1.0 

3.6 1.0 1.0 1.0 

3.7 1.0 1.0 1.0 

3.8 1.0 1.0 1,0 

3.9 1.0 1.0 1.0 

4,0 1.1 1.0 1.0 

4 .1 1.1 1.1 1.1 

4.1 1.1 1.1 1.1 

4.2 1.1 1.1 1.1 

4.3 1.1 1.1 1.1 

4.4 1.2 1.1 1.1 

4.5 1.2 1.2 1.2 

4.6 1.2 1.3 1.3 
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Trophic; levels 

logP 3 4 

4.7 1.3 1.4 1.4 

4.8 1.4 1.5 1.5 

4.9 1.5 1.8 2.0 

5.0 1.6 2.1 2.6 

5.1 1.7 2.5 3.2 

5.2 1.9 3.0 4.3 

5.3 2.2 3.7 5.8 

5.4 2.4 4.6 8.0 

5.5 2.8 5.9 11.0 

5.6 3.3 7.5 16.0 

5.7 3.9 9.8 23.0 

5.8 4.6 13.0 33.0 

5.9 5.6 17.0 47.0 

6.0 6.8 21.0 67.0 

6.1 8.2 25.0 75.0 

6.2 10.0 29.0 64.0 

6.3 13.0 34.0 64.0 

6.4 13.0 34.0 64.0 

6.5 19.0 45.0 100.0 

~6.5 19.2' 45.0' 100.0' 

• These rec:ommended FMs are 

conservative estimates; FMs 100' log P 

values greater than 6.5 may range !r()(n 

the values gtven to a low as 0.1 !00' 

contaminants with very low bioavailabKity. 

Updating Human Health Criteria Using IRIS 

EPA recommends that States use the most current risk Information In the process of updating human health crtterla. The Integrated Risk Information System (IRIS) (Bams and 

Oourson, 1988; Appendix N) Is an electronic data base of the USEPA that provides chemlcal.speclfic risk information on the relationship between chemical exposure and 

estimated human health effects. Risk assessment Information contained in IRIS, except as specifically noted, has been reviewed and agreed upon by an interdisclplinal)l group 

of scientists representing various Program Offices within the Agency and represent an Agency-wide consensus. Risk assessment Information and values are updated on a 

monthly basis and are approved for Agency.wlde use. IRIS Is Intended to make risk assessment Information readily available to those Individuals who must perform risk 

assessments and also to Increase consistency among risk assessment/risk management decisions. 

IRIS contains two types of quantitative risks values: the oral Reference Dose (RID) and the cardnogenic potency estimate or slope faclor. The RID (fonne~y known as the 

acceptable daily lntal<e 00' ADI) Is tho human heal1h hazard assessment lor noncarcinogenic (target OO'gan) effedS. The carcinogen((; potency estimate (formerly known as q, ') 

represents the upper bound cancer-causJng potential resulting fr()(n ~fetime exposure to a substance. The RID or the 00'81 carcinogenic potency estimate is used In the 

derivation of EPA human heal1h criteria. 

EPA periodically updates risk as..essment Information, indud,ng RIDs, cancer polency estimates, and related information on contaminant effects. and reports the current 

information on IRIS. Since IRIS contains the Agency's most recent quantitative risk assessment values, current IRIS values should be used by States in updating or developing 

new human health criteria. This moans that the 1960 human health criteria should bo updated with the latest IRIS values. The procedure for deriving an updated human health 

water quality criterion would require Inserting the current Rfd or carcinogenic potency estimate on IRIS Into the equations In Exhlblt3.1 or 3.2, as appropriate. 

~shows the procedure for determining an updated criterion using IRIS data. If a chemical has both carcinogenic and non-cardnogenlc effects, I.e .. both a cancer 

potency estimate and a RID, both criteria should be calculated. The most stringent criterion applies. 
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Calculating Criteria for Non-carcinogens 

The RID Is an estimate of the daily exposure to the human populaUon that is likely to be without appreciable risk of causing deleterious effects during a lifetime. The RIO is 
expressed in units of mg toxicant per kg human body weight per day. 

RIDs are derived from the "no-observed-adverse-effect level" (NOAEL) or the "lowest-observed-adverse-effect level" (LOAEL) Identified from chronic or subchronic human 

epidemiology studies or animal exposure studies. (Note: "LOAEL" and "NOAEL" refer to animal and human toxicology and are therefore distinct from the atpli3tiC toxicity terms 

"no-observed-effect concentration" (NOEC) and "lowest-observed-effect concentration" (LOEC).) Uncertainty factors are then applied to the NOAEL or LOAEL to account for 

uncertainties in the data associated with variability among individuals. extrapola~on from nonhuman test species to humans. data on other than long-term exposures. and the 
use of a LOAEL (USEPA, 1988a). An additional uncertainty factor may be applied to account for significant weakness or gaps in the database. 

The RIO Is a threshold below which systemic toxic effects are unlikely to occur. VVhile exposures above the RID increase the probability of adverse effects, they do not produ<:e 
a certainty of adverse effects. Similarly, while exposure at or below the RIO reduces the probability, it does not guarantee the absence of effects in all persons. The RIDs 

contained In IRIS are values that represent EPA's consensus. (and have uncer1ainty spanning perhaps an order of magnitude). This means an RIO of 1 .0 mgillg/day could 

range from 0.3 to 3.0 mg/kg/day. 

For noncarcinogenic effects, an updated criterion can be derl ved using the equation In Exhibit 3-1 . 

If th& receiving water body is not used as a drinking water source. the factor 1M can be deleted. VVhere dietary and/or inhalation exposure values are unknown, these factors 

may be deleted from the above calculation. 

Exhibit 3·1. Equa~on for Deriving Humon Hodh Criteria Based on Nonclrclnogenic 
Effe-cts 

c (mail) • . 11YPI WD .(DJ t IN) I WI 
WI + [FC I L I 1M X ICF) 

where: 

c • 

updated water quality criteria (mg/1) 

Rf D • 

oral reference dose (mg toxicant/kg human body welghUday) 

WT• 

weight of an average human adult (70 kg) 

DT • 

dietary exposure (olher than fish) (mg toxicanl/kg body humar> weighUday) 

IN • 

Inhalation exposure (mg toxlcanl/kg body human weighVday) 

WI • 

average human adult water intake (2 1/day) 

rc • 

daily fish consumption (kg fish/day) 

L • 
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ratio of lipid traction of fish tissue consumed to 3% 

rn • 

food chain multiplier (from~ 

BCF • 

bioconcentration factor (mg toXJcanVkg fish divided by mg toxicantll water) for fish with 
3% liptd content 

Calculating Criteria for Carcinogens 

Any human health criterion for a carclnogen Is based on at least three Interrelated considerations: cancer potency, exposure, and risk characterization. \Nhen developing State 

criteria. States may make their own judgments on each of these factors within reasonable scientific bounds, but documentation to support their judgments must be clear and in 
the public record. 

Maximum protection of human health from the potential effects of exposure to carcinogens through the consumption of contaminated fish and/or other aquatic l~e would 

require a criterion of zero. The zero level is based upon the assumption of non-threshOld effects (i.e .. no safe level exists below which any Increase In exposure does not result 

in an increased risk of cancer) for ca.rclnogens. However, because a publicly acceptable policy for safety does not require the absence of all risk, a numerical estimate of 
pollutant concentration (in ug/) which corresponds to a given level of risk for a population of a specified size is selected instead. A cancer risk level is defined as the number of 

new cancers that may resullln a population of specified size due to an increase In exposure (e.p., I~ risk level • u additional cancer in a population of 1 million). Cancer risk is 

calculated by multiplying the experimentally derived cancer potency esUmate by the concentration of the chemical In the fish and the average daily human consumption of 

con1aminated fish. The risk for a specified population (e.g .• 1 million people or 10-<l) is then calculated by dividing the risk level by the specific cancer risk. EPA's ambient water 

quality criteria documents provide risk levels ranging from 10 -5 to 10'7 as examples. 

The cancer potency estimate, or slope factor (formerly known as the q,•), is derived using animal studies. High-dose exposures are extrapOlated to low-<lose concentrations 

and adjusted to a lifetime exposure period through the use of a linearized multistage model. The model calculates the upper 95 percent confidence limit of the slope of a 
straight line which the model postulates to occur at low doses. \Nhen based on human (epidemiological) data, the slope factor is based on the observed increase in cancer risk 

and is not extrapolated. For deriving criteria for carcinogens, the oral cancer potency estimates or slope factors from IRIS are used. 

It is important to note that cancer potency factors may overestimate or underestimate the actual risk. Such potency estimates are subject to great uncertainty because of two 
primary factors: 

adequacy of the cancer data base (i.e. , human vs. animal data): and 
limited Information regarding the mechanism of cancer causation. 

Risk levels ot 1~. 10 ... and 1Q-7 are often used by States as minimal risk levels in interpreting their standards. EPA considers risks to be additive, /.e., the risk from individual 

chemicals Is not necessarily the overall risk from exposure to water. For example, an Individual risk level of lo4 may yield a higher overall risk level if multiple carcinogenic 

chemicals are present. 

For carcinogenic effects. the criterion can be determined by using the equation In ~-

If the receiving water body is not designated as a drinking water source, the factor WI can be deleted. 

Ex~ibit 3-2. Equation for Deriving Human Health Criteria Based on Carcinogenic Elfects 

C (111110 IBLx WD 
q,• [W1 + FC ~ L x (fM x BCF)J 

where. 

c • 

updated water quality criteria (mgn) 

RL • 

risk level (10') where x is usually in llle range of 4 to 6 

WT • 

weight of an average human adult (70 kg) 

Ql "" -

carcinogenic potency factor (kg day/mg) 

WI • 

average human adult water intake (2 Uday) 

FC • 

dally flsh consumption (kg fish/day) 
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L • 

ra110 c1 Up!d traction of fish buue consumed to 3% 

FM• 

food chain multiplier (from~ 

ocr -

llloeoneentration factor (mg toxlcanVkg fiah divided by mg toxlcanVL water) lor nah wllh 
3% lipid content 

o.rilllng Quantitative Risk Assessments in the Absence of IRIS Values 

The RIDs or cancer potency estimates COITiprise the existing doS&-f&sponse factors for develOping criteria. Wlen IRIS data are unavailable, quantitative risk level informatiOn 
may be developed aooording to a Stato's own procedures. Some States have established their own procedures whereby dose-response lectors can be developed basod upon 
extrapolation of acute and/or chronic animal data to concentrations of exposure protective of fish consumption by humans. 

3.2 Relationship of Section 304(a) Criteria to State Designated Uses 

Tho section 3041aH1 l qlterla published by EPA from lime to time can be used to support tho designated uses round In State standards. The following secllons briefly discuss 
the relationship between certain criteria and Individual use classifications. Additional information on this subject also can be round In the "Green Book" (FWPCA, 1968): the 
"Blue Book" (NAUNAE, 1973): the "Red Book," USEPA. 1976): the EPA WaterQuaHtv Criteria Documents fsee Appendix Q IPQFI 15 pp 2t~K1; the "Gold Book" IUSEPA 
~:and future EPA section 304(a)(l) wet« quality criteria publications. 

Wlere a water body is designated for more than one use. criteria necessary to protoct the most sensijive use must be applied. The following four sections discuss the major 
types of use categories. 

- 3.2.1 Recreation 

Recreational uses of water include activities such as swimming, wading, boating, and fishing. Often Insufficient data exist on the human health effects of physical and chemical 
pollutants. including most toxics, to make a detenminatlon of criteria for recreational uses. However. as a general guideline, recreational waters that oontaln chemicals In 
concentrations toxic or otherwise hanmful to man If Ingested, or irritating to the skin or mucous membranes of the human body upon brio! Immersion, should be avoided. The 
section 304(a)(l) human health effects criteria based on direct human drinking water Intake and fish consumption might provide useful guidance In these clrC<Jmstances. Also. 
section 304(a)(l) criteria basad on human health effects may be used to support this designated use where fishing Is Included In the State definition of "rocreatlon." In this latter 
sltuaUon, only the portion of the criterion based on fish consumption should be Used. Section 304(a)(t) criteria to protect rocrealional uses are also available for certain 
physical, microbiological, and narrative "free from· aesthetic criteria. 

Research regarding bacteriological Indicators has resulted in EPA recommending that States use Escherichia coli or enterococci as Indicators of rocreational water quahty 
(USEPA. 1986b) rather than fecal coflfonn bocause of the better correlation with gastroenteritis In swimmers. 

The "Green Book" and "Blue Book" provide additlonallnfonmation on protecting recreational uses such as pH criteria to prevent eye Irritation and microbiological criteria based 
on aesthetic considerations. 

-3.2.2 Aquatic Life 

Tho section 304(a)(1) criteria for aquatic lifo can bo used directly to support this designated use. If subcategories of this use are adopted (e.g., to differentiate between 
coldwater and wanmwater fisheries), then appropriate crijeria should be set to reflect the varying needs of such subcategories. 

- 3.2.3 Agricultural and Industrial Uses 

The ·Green Book" (FWPCA, 1968) and "Blue Book" (NASINAE. 1973) provide some Information on protecting agrlcuHureland 1ndustl181 usea. Section 304(a)(l) criteria for 
protecting these uses have not been specifoc:afty developed for numerous parameters pertaining to these uses. including most toxics. 

Wlere criteria have not been specifiCally developed for these uses, the criteria developed for human health and aquatic IWe •• usually sutflciendy stringent to protect these 
uses. States may also establish criteria specifically designed to protect these uses. 

- 3.2.4 Public Water Supply 

The drinking water exposure component of the section 304(a)(1) criteria based on human health effects can apply direcuy to this use classification. The criteria also may be 
appropriately modified depending upon whether the specific water supply system falls within tho auspices of the Safe Drinking Water Act's (SDWA) regulatory control and the 
type and level of treatment Imposed upon the supply before delivery to the consumer. The SOWA controls the presence of contaminants in finished ("at.the-tap") drinking 
water 

A brief description of relevant sections of the SDWA Is necessary to explain how the Act will work in conjunction with section 304(a)(1) criteria in protecting human health from 
the effects oftoxics due to consumption of water. Pursuant to section 1412 ofthe SDWA. EPA has promulgated "Natiooal Prlm!trv Prinking W!!!er Standards" for cert41n 
radionudide. mia'obiological, organic, and Inorganic substances. These standards establish maximum contaminant levels (MCLs). v.tlich specify the maximum penmisSible 
level of a contaminant in water that may be delivered to a user of a public water system now defined as serving a minimum of 25 people. MCLs are estabfished based on 
consideration of a range of factors Including not only the health effocts of the contaminants but also treatment capability, monitoring evallabilily. and costs. Under sectoon 1401 
(I)(O)(i) or the SDWA, EPA is also allowed to establish the minimum quality critelia for water that may be taken into a public water supply system. 
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Section 304(a)(l) criteria provide estimates of pollutant concentrations protective of human health. but do not consider treatment technology, costs. and other feasibility factors. 

The section 304(a){l) criteria also Include fish bloacC\Jmulation and consumption factors In addition to direct human drinking water intake. These numbers were not developed 

to serve as •at-the-tap• drinking water standards, and they have no regulatory significance under the SDWA. Drinking water standards are established based on 

considerations. including technological and economic feasibility, not relevant to section 304(a}(1) criteria. Section 304{a){l) criteria are more analogous to the maximum 

conlamlnantlevel goals (MCLGs) {previously known as RMCLs) under section 14 12(b)( I)(B) of the SDWA In whlcln. based upon a report from the National Academy of 
Sciences. the Administrator should set target levels for contaminants in drinking water at which "no known or anticipated adverse effects occur and which allow an adequate 

margin of safety." MCLGs do not take treatment, cost, and other feasibility factors into consideration. Section 304(a)(l) criteria are. in concept, related to the hea~h-based goals 
specified In the MCLGs. 

MCLs of the SDWA. where they exist, control toxic chemicals In finished drinking water. However, because of variations in treatment. ambient water criteria may be used by 

the States as a supplement to SDWA regulations. Wlen setting water quality criteria for public water supplies, States have the option of applying MCLs. section 304(a)(l) 
human health effects criteria, modified section 304(a)(l) criteria, or controls more stringent than these three to protect against the effects of contaminants by ingestion from 
drin king water. 

For treated drinking water supplies serving 25 people or greater, States must control contaminants down to levels at least as stringent as MCLs (where they exist for the 

poliiJtanls of concern) In the finished drinking water. However. States also have the options to controltoxics In the :ambient water by choosing section 304(a)(1) criloria. 
adjusted section 304(a)(1) criteria resulting from the reduction of the direct drinking water exposure component in lhe criteria caiC\Jiation to the extent that the treatment 

process reduces the level of pollutants, or a more stringent contaminant level than the fonmer three options. 

3.3 State Criteria Requirements 

Secllon 131.11 (a){1) of the Regulation requires States to adopt water quality criteria to protect the designated use(s). The State criteria must be based on sound scientific 
rationale and must contain sufficient parameters or constituents to protect the designated use(s). For waters with multiple use designations. the criteria must support the most 
sensitive use. 

In section 131.11. States are encouraged to adopt both numeric and narrative criteria. Aquatic life criteria should protect against both short·tenm (acute) and long-tenm (chronic) 

effects. Numeric criteria are particularly Important where the cause of toxicity Is known or for protection against pollutants with potential human health Impacts or 
bloacC\Jmulation potential. Numeric water qual"y criteria may also be the best way to address nonpoint source pollution problems. Narrative criteria can be the basis for limiting 

toxicity in waste discharges where a specific pollutant can be identified as causing or contributing to the toxicity bul where there are no numeric criteria in the State standards. 

Narrative criteria also can be used where toxicity cannot be traced to a partiC\Jiar pollutant. 

Section 131.11 (a)(2) requires States to develop Implementation procedures which explain how the State will ensure that narrative taxies criteria are met. 

To more fully protect aquatic habitats, it is EPA's policy thai States fully integrate chemical-specific, whole-effluent. and biological assessment approaches in State water 

quality programs (see Appendix R). Specifically, each of these three methods can provide a valid assessment of ncn-attainmentof designated aquatic life uses but can rarely 
demonstrate use attainment separately. Therefore, EPA supports a policy of independent application of these three water quality assessment approaches. Independent 

application means thal lhe validity of the results of any one of the approaches does not depend on confirmation by one or both of the other methods. This policy is based on 

the unique attributes. limitations. and program applications of each of the three approaches. Each method alone can provide valid and Independently sufficient evidence of 

non-attainment of water quality standards. irrespective of any evidence, or lack thereof, derived from the other two approaches. The failure of one method to confirm Impacts 
identified by another method does not negate the results of the initial assessment. 

It Is also EPA's policy that States should designate aquatic life uses that appropriately address biological integrity and adopt biological criteria necessary to protect those uses 

(see section 3.5.3 and Appendices C IPDFl (r;o pp. 4.5MBi. !S..1EQ.E1 (11 Pf>, 1.1Ma;. and B.1fQfl (1g pp, 1.1MB)). 

3.4 Criteria for Toxicants 

Applicable requirements for State adoption of water quality <:riteria for toxicants vary depending upon the toxicant. The reason for this Is that the 1983 Water Quality Stan:dards 

Regulation ~dix A CPQF) (27 Pf>, 2.3MS)) and the Water Quality Act of 1987 which amended the Clean Water Act (Public Law 100-4) include more specific requirements for 

the particular toxicants listed pursuant to CWA section 307(a). For regulatory purposes. EPA has translated the 65 compounds and families of compounds listed pursuant to 
section 307(a) into 126 more specifoc substances, which EPA refers to as "priority toxic pollutants. "The 126 priority toxic pollutants are listed in the WOS regulation and In 
Appendix p CPOF) (4 pp, 1501<) of this Handbook. Because of the more specific requirements for priority toxic pollutants* Ills convenient lo organize the requirements applicable 

to State adoption of criteria for toxicants Into three categories: 

requirements applicable to priority toxic pollutants thai have been the subject of CWA section 304{a)(l) criteria guidance (see section 3.4.1 ); 

requirements applicable to priority toxic pollutants that have not been the subject of CWA section 304(a)(1) criteria guidance (see section 3.4.1); and 

requirements applicable to all other toxicants (e.g., non-conventional pollutants like ammonia and chlorine) (see section 3.4.2). 

-3.4.1 Priority Toxic Pollutant Criteria 

The criteria requirements applicable to priority toxic pollutants (i.e .. the first two categories above) are specified In CWA section 303(c)(2)(B). Section 303(c)(2)(B). as added by 

the Water Quality Act of 1987. provides that 

Whenever a St~te reviews watorqunlity standards pLirSLiant to paragraph (1) or this subsection. or revises or adopts new st~ndards pursuant to tills parGijraph ·t auch 

Stale shall adopt criteria for all toxic pollutants listed pursuant to section 307(a)(1) of this Act for which criteria Mve been published under section 304{a). the discharge 
or presence of which in the affected waters could reasonably be expected to Interfere with those designated uses adopted by the State. as necessary to support such 

der~~naled uses. Such criteria snail be specmc numeric81 criteria for such toxic pollulanls. Where such nuoneo·lcal criteria are not available, whenever a Stale reviews 

water quality standards pu!'1>uant to paragraph (I), or revlsns or adop~l mM standards pursuant to lhis paragraph. such State st1all adopt criteria base(! on bK>Iogocal 
monitoring or assessment methods consistent with information published pursuant to section 304(a)(6j. Nolhin.g in this section shall be construed to limit or delay the 

use of effluent limitations or other permit conditions based oro or Involving biological monitoring or assessment mel hods or previollsly adopted numerical crheo·ia. 
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EPA. in devising guidance for section 303(c)(2)(B). attempted to provide States with tha maximum flexibility that comp~ed with the express statutory language but also with the 
overriding congressional objective: prompt adoption and implementation or numeric toxics cntorta. EPA believed that ftexibHity was Important so that each State could comply 
with section 303(c)(2XB> and to the extent possible. accommodate its e>dsting water quality standards regulatory approach. 

Gener•l Requirements 

To carry out the requirements of section 303(c)(2)(B), whenever a State revises its water quality standards, it must review all available Information and data to first determine 
whether the discharge or tho presence of a toxic pollutant Is lnterterlng with or Is likely to Interfere with tho attainment of the designated uses of any water body segment. 

If the data indicate that it Is reasonable to expect the toxic pollutant to interfore with tho uso, or It actually Is interfering with the use. then the State must adopt a numeric limit 
for the specific pollutant. If a State Is unsure whothor a toxic pollutant Is Interfering with, or Is likely to Interfere with. the designated use and therefore is unsure that control of 
the pollutant is necessary to support the designated use, the State should undertake to develop sufficient information upon which to make such a dete<mination. Presence of 
facilities that manufacture or use the section 307(a) toxic pollutants or other Information Indicating that such pollutants are discllllfgad or win be discharged strongly suggests 
that such pollutants could be interfering with attaining designated uses. If a State expects the pollutant not to interfere with the designated use. then section 303(1)(2XB) does 
not require a numeric standard for that pollutant. 

Section 303(c)(2)(B) addresses only pollutants listed as "toxic" pursuant to section 307(a) of the Act. which are codified at 40 CFR 131.36(b). The section 307(a) list contains 
65 compounds and families of compounds, which potentially include thousands of specific compounds. The Agency has interpreted that list to indude 126 "priority" toxic 
pollutants for regulatory purposes. Roforonca In this guidance to toxic pollutants or section 307(a) toxic pollutants refers to tho 126 priority toxic pollutants unless otherwise 
noted. Both the list of priority toxic pollutants and recommended criteria levels are subject to change. 

The national criteria recommendations published by EPA under section 304(8) (see section 3. 1. above) of the Act Include values for both acute and chronic aquatic IKe 
protection; only chronic criteria recommendations have been established to protect human heaHh. To comply with the statute, a State needs to adopt aquatic life and human 
health criteria where necessary to support the appropriate designated uses. Criteria for the protection of human health are needed for water bodies designated for public water 
supply. 'Mien fish Ingestion Is considered an Important activity, then the human health-related water quality criteria recommendation developed under section 304(a) of the 
CWA should be used; that Is, the portion of the criteria recommendation based on fish consumpbon. For those pollutants designated as carcinogens. the recommendation for a 
human heahh criterion is generally more stringent than the aquatic ~fe criterion for the same pollutant. In contrast. the aquatic tne criteria recommendations for noncarcinogens 
aro generally more stringent than the human health recommendations. Wlen a State adopts a human heahh criterion for a carcinogen. the State needs to select a risk level. 
EPA has estimated risk levels of 1Ct5, 1o-t, and 10'7 in its criteria documents under one set of exposure assumptions. However, the State Is not limited to choosing among the 
r1sk ravels published in the section 304(a) criteria documents. nor is the State limiltd to the base case exposure assumptions; It must choose the risk level for ots conditions and 
explain ijs rationale. 

EPA generally regulates pollutants treated as carcinogens In the range of 10-e to 1o-- to protect average exposed Individuals and more highly exposed populations. However, If 
a State selects a criterion that represents an upper bound risk level tess protective than 1 In 100,000 (e.g., 10·S), the State needs to have substantial support in the record for 
this level. This support focuses on two distinct Issues. First. the record must include documentation that the decision maker considered the public Interest of the State In 
selecting the risk level. Including documonta~on of public participation in the decision making process as required by the Water Quality Standards Regulation at 40 CFR 13 
1 .20(b). Second, the record must Include an analysis showing that the risk tevet selected. when combined with other risk assessment variables. is a balanced and reasonable 
estimate of actual risk posed. based on the best and most representative information available. The Importance of th~ estimated actual risk Increases as the degree of 
conservatism In the selected risk level diminiShes. EPA carefully evaluates all assumptions used by a State if the State chose to alter any one of the standard EPA assumption 
values (57 F .R. 60864. December 22. 1993). 

EPA does not intend to propose changes to the current requirements regarding the bases on which a State can adopt numeric criteria (40 CFR 131.11(b)(1)). Under EPA's 
regulation, in add~ion to basing numeric criteria on EPA's section 304(a) criteria documents. States may also base numeric criteria on stte-speclfic detenninations or other 
scientifically defensible methods. 

EPA expects each State to comply with the new statutory requirements in any section 303(c) water quality standards review initiated after enactment of the Water Quality Act 
of 1987. The structure of section 303(c) Is to require States to review tholr wator quality standards at least once each 3 year period. Section 303(c)(2)(B) Instructs States to 
Include reviews for toxics criteria whenever they Initiate a triennial review. Therefore, even If a State has complied with section 303(c)(2)(B). the State must review Its standa~ds 
each triennium to ensure that section 303(c)(2)(B) requirements continua to be mot, considering that EPA may have published additional section 304(a) criteria documents and 
that the State will have new Information on existing water quality and on pollution aouroas. 

It should be noted that nothing in the Act or In the Water Quality Standards Regulation restricts the right of a State to adopt numeric criteria for any pollutant not rosted pursuant 
to aectoon 307(a)(l), and that such criteria may he exPressed as concentration limits for an individual pollutant or for a toxicity parameter Itself as measured by whole-etfluent 
toxicity testing. However. neither numeric toxic criteria nor whole-effluent toxicity should be used as a surrogate for, 01' to supersede the other. 

State Options 

States may meet the requirements of CWA section 303(c)(2)(B) by choosing ono of three scientifically and technlcatl)l sound options (or some combination thereof): 

1. Adopt stateWide numeric criteria In State water quality standards for all section 307(a) toxic pollutants for which EPA has dovoloped criteria guidance, regardless of 
Whether the pollutants are known to be present: 

2. Adopt soeci!ic numeric criteria In State water quality standards for section 307(a) toxic pollutants as necessary to support designated uses where such pollutants are 
discharged or are present in the affected waters and could reasonably be expected to Interfere with designated uses; 

3. Adopt a "trenstator procedure" to be applied to a narrative water quality standard provision that prohibits toxidty In receiving watera. Such a procedure Is to be used by 
the State in calculating derived numeric criteria. which shall be used for all purposes under section 303(c) of the CWA. At a minimum. such criteria need to be 
developed for section 307(a) to>dc pollutants. as necessary to support designated uses, where these pollutants are discllarged or present In the affected waters and 
could reasonably be expected to interfere YAth designated uses. 

Option 1 Is consistent with State authority to establish water quality standards. Option 2 most dorectly reflects the CWA requiremontl and Is the option recommended by EPA. 
Option 3, while meeting the requirements of tho CWA. Is best suited to supplement numeric criteria from option I or 2. The three options are discussed in more detail below. 

Option 1 
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Adopt statewide numeric criteria in State water quality standards for all section 307(a) toxic pollutants for which EPA has developed criteria guidance, regardless 

of whether the pollutants am known to be present. 

Pro: 

simple, straightfo!Ward Implementation 

ensures that States will satisfy statute 

makes maximum uses of EPA re<:ommendatlons 

gets spe<:ific numbers into State water quality standards fast. at first 

Con: 

some priority toxic pollutants may not be discharged In State 

may cause unnecessary monitoring by States 

might result in "paper standards" 

Option 1 is within a State's legal authority under the CWA to adopt broad water quality standards. This option is the most comprehensive approach to satisfy the statutory 

requirements because It would include all of the priority toxic pollutants for which EPA has prepared section 304(a) criteria guidance for either or both aquatic life prote<:tion 

and human health protection. In eddltlon to a simple adoption of EPA's section 304(a) guidance as standards. a State must select a risk level for those toxic pollutants which 
are carcinogens (i.e .. that cause or may cause cancer in humans). 

Many States find this option attractive because It ensures comprehensive coverage of the priority toxic pollutants w ith scientifically defensible criteria without the need to 

conduct a resource-Intensive evaluation of the particular segments and pollutants requiring criteria. This option also would not be more costly to dischargers than other options 

because permit limits would be based only on the regulation or the particular toxic pollutants in their discharges and not on the total listing in the water quality standards. Thus, 

actual permit limits should be the same under any of the options. 

The State may also exercise its authority to use one or more of the techniques for adjusting water quality standards: 

establish or revise designated stream uses based on use attainability analyses (see section 2.9): 

develop site-specific criteria; or 

allow short-term variances (see section 5.3) when appropriate. 

All tihree of these techniques may apply to standards developed under any of the three options discussed In this guidance. It Is likely that States electing to use option 1 will rely 

more on variances because the other two options are implemented with more site-specific data being available. It should be noted. hOwever, that permits issued pursuant to 

such water quality variances still must comply with any applicable anti degradation and antibacksllding requirements. 

Option 2 

Adopt specific numeric criteria In State water quality standards for section 307(a) toxic pollutants as necessary to support designated uses where such pollu.tants 

are discharged or are present in the affected waters and could reasonably be expected to Interfere with designated uses. 

Pro: 

directly reflects statutory requirement 

standards based on demonstrated need to control problem pollutants 

State can use EPA's section 304(a) national criteria recommendations or other scient ifically acceptable altemative, including site-specific criteria 

Slate can consider current or potential toxic pollutant problems 

State can go beyond section 307(a) toxics list, as desired 

Con: 

may be difficult and time consuming to determine If, an<! which. pollutants are interfering with the designated u se 

adoption of standards can require lengthy debates on correct criteria limit to be included in standards 

successful Stale toxic control programs based on narrative criteria may be halted or slowed as the State applies its limited resources to developing numeric standards 

difficult to update etiterla once adopted as part of standards 

to be absolutely technically defensible, may need site-specific criteria In many situations, leading to a large workload for regulatory agency 

EPA recommends that a State use this option to meet the statutory requirement. It directly reflects all the Act's requirements and Is flexible, resulting in adoption of numeric 

water quality standards as needed. To assure that the Stale Is capable of dealing with new problems as they arise , EPA also recommends that States adopt a translator 

procedure the same as. or similar to, that desetibed In option 3, but applicable to all chemicals causing toxicity and not just priority pollutants as is the case for option 3. 

Beginning In 1988, EPA provided States with candidate lists of priority toxic pollutants and water bodies in support of CWA section 304(1) implementation. These lists were 

developed because States were required to evaluate existing and readily available water-related data to comply with section 304(1), 40 CFR 130.10(d). A similar "strawman" 

ana lysis of priority pollutants potentially requiring adoption of numeric etiterla under section 303(c)(2)(B) was furnished to most States In September or October of 1990 for their 
use in ongoing and subsequent triennial reviews. The primary difference s between the "strawman" analysis and tl\e section 304(1) candidate lists were that the "strawman• 

analysis (1) organrzed the results by chemical rather than by water body, (2) included data for certain STORET monitoring stations that were not used in constnucting the 

candidate lists, (3) InCluded data from the Toxlcs Release Inventory database, and (4) did not lndude a number of data sources used In preparing the candidate lists (e.g., 

those, such as fish kill information, that did not provide chemical-specific information). 

EPA intends for States, a1 a minimum, to use the information gathered In support of section 304(1) requirements as a starting point for identifying (1) water segments that will 

need new and/or revised water quality standards for section 307(a) toxic pollutants. and (2) which priority toxic pollutants require adoption of numeric criteria. In the longer 

term, EPA expects similar determinations to occur during each triennial review of water quality standards as required by se<:tion 303(c). 
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In identifying the need for numeric criteria, EPA is encouraging States to use information and data such as: 

presence or potential construction of facilities that manufacture or use prior"y toxic pollutants: 

ambient water monitoring data, Including those for sediment and aquatic life (e.g .• fish tissue data); 

NPDES pefmit applications and permiHee self-monitoring reports; 

effluent guideline development documents, many of whiCh contain se<:tion 307(a)O) priority pollutant scans: 

pesticide and herbicide application Information and other records of pesticide or herbicide inventories; 

;public water supply source monitoring data noting pollutants with Maximum Contaminant Levels (MCLs); and 

any other relevant information on toxic pollutants collected by Federal, State, interstate agencies. academic groups, or scientific organizations. 

States are also expected to take into account newer information as it became available, such as information in annual reports from the Toxic Chemical Release Inventory 

requirements of the Emergency Planning and Community Right-To-Know Act of 1986 (Title Ill, Public Law 99-499). 

Wlere the State's review indicates a reasonable expectation of a problem from the discharge or presence of toxic pollutants, the State should Identify the pollutant(s) and the 

relevant segment(s). In making these determinations, States should use their own EPA-approved criteria or existing EPA water quality criteria for purposes of segment 

Ident ification. After the review. the State may use other means to establish the final criterion as It revises Its standards. 

As with option 1, a State using option 2 must follow all its legal and administrative requirements for adoption of water quality standards. Since the resulting numeric criteria a(e 

part of a State's water quality standards, they are required to be submitted by the State to EPA for review and either approval or disapproval. 

EPA believes this option offers the State optimum flexibility. For section 307(a) toxic pollutants adversely affecting designated uses. numeric criteria are available for permitting 

purposes. For other situations, the State has the option of defining slte-spe<:ific criteria. 

Option 3 

Ado;pt a procedure to be applied to the narrative water q uality standard provision that prohibits toxicity in receiving waters. Such a procedure would be used by a 

State In calculating derived numeric criteria to be used for all purposes of water quality criteria under section 303(c) of the CWA. At a minimum such criteria need 

to be derived for section 307(a) toxic pollutants where the discharge or presence of such pollutants in the affected waters could reasonably be expected to 

intel'fere w ith designated uses, as necessary to support such designated uses. 

Pro: 

allows a State flexibility to control priority toxic pollutants 

reduces time and cost required to adopt specific numeric criteria as water quality standards regulations 

allows immediate use of latest scientific information available at the time a State needs to develop derived numeric criteria 

revisions and additions to derived numeric criteria can be made without need to revise State law 

State can deal more easlty with a situation where It did not establish water quality standards for the section 307(.a) toxic pollutants during the most recent triennial 

review 

State can address problems from non-section 307(a) toxic pollutants 

Con: 

EPA is currentty on notice that a derived numeric criterion may invite legal challenge 

once the necessary procedures are adopted to enhance legal defensibility (e.g .. appropriate scientific methods and public participation and review), actual savings In 

'lime and costs may be less than expe<:ted 

public participation in development of derived numeric C1'1teria may be limited when suCh criteria are not addressed In a hearing on water quality standards 

EPA believes that adoption of a narrative standard along with a translator mechanism as part of a State's water quality standard satlsf1es the substantive requirements of the 

statute. These criteria are subject to all the State's legal and administrative requirements for adoption of standards plus review and either approval or disapproval by EPA, and 

result In the development of derived numeric criteria for specific section 307(a) toxic pollutants. They are also subject to an opportunity for public participation. Nevertheless, 

EPA. believes the most appropriate use of option 3 Is as a supplement to either option 1 or 2. Thus, a State would have formally adopted numeric criteria for toxic pollutants 

that occur frequenuy: that have general applicability statewide for Inclusion In NPDES permits, total maximum dally loads, and waste load allocations; and that also would have 

a soond and predictable method to develop additional numeric criteria as needed. This combination of options provides a complete regulatory scheme. 

Nthough the approach in option 3 is similar to that currently allowed in the Water Quality Standards Regulation (40 CFR 131.1 1(a)(2)), this guidance discusses several 

administrative and scientific requirements that EPA believes are necessary to compty with section 303(c)(2){B). 

1. The Option 3 Procedure Must Be Used To Calculate Derived Numeric Water Quality Criteria 

States must adopt a specific procedure to be applied to a narrative water quality criterion. To satisfy se<:tlon 303(c)(2)(B). this procedure shall be used by the State in 

-calculating derived numeric criteria, which shall be used for all purposes under section 303(c) of the CWA. Such criteria need to be developed for section 307(a) toxic 

!POllutants as necessary to support designated uses. where these pollutants are discharged or are present in the affected waters and could reasonably be expe<:ted to 

i nterfere with the designated uses. 

To assure protection from short-term exposures, the State procedure should ensure development of derived numeric water quality criteria based on valid acute 

aquatic toxicity tests that are lethal to half the affected organisms (LC50) for the species representative of or similar to those found in the State. In addition, the State 

!Procedure Should ensure development of derived numeric water quality criteria for protection from chronic exposure by using an appropriate safety factor applicable to 

1his acute limit. If there are saltwater components to the State's aquatic resources, the State should establish appropriate derived numeric criteria for saltwater in 

addition to those for freshwater. 

The State's documentation of the tests should include a detailed discussion of its quality control and quality assurance procedures. The State should also include a 

description (or reference existing technical agreements w ith EPA) of the procedure it will use to calculate derived acute and chronic numeric criteria from the test data, 

and how these derived crileria will be used as the basis for deriving appropriate TMDLs, Wl.As, and NPDES permit limits. 
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As discussed above, the procedure for calculating derived numeric criteria needs to protect aquatic life from both acute and chronic exposure to specific chemicals. 

Chronic aquatic life criteria are to be mel at the edge of the mixing zone. The acute criteria are to be met (1) a·t the end-of-pipe If mixing is not rapid and complete and 

a high rate diffuser is not present; or (2) after mixing if mixing is rapid and complete or a high rate diffuser is present. (See EPA's Technical Support Document for 

Water Oualitv-based Toxics Control US EPA 1991 a <PRFl (335 pp, 26 6~0)) 

EPA has not established a national policy specifying the point of application in the receiving water to be used w ith human health criteria. However, EPA has approved 

State standards that apply human health criteria for fish consumption at the mixing zone boundary and/or apply the criteria for drinking water consumption, at a 

minimum, at the point of use. EPA has also proposed more stringent requirements for the application of human health criteria for highly bloaccumulatlve pollutants in 

the Water Quality Guidance for the Great Lakes System 150 F. R. 20931, 21035 AMI 16 19931 !PDF/ (167 pp , 318Ki inCluding elimination of mixing zones. 

In addition, the State should also include an indication of potential bloconcentration or bioaccumulation by providing for. 

• laboratory tests that measure the steady-state bioconcentration rate achieved by a susceptible organism; and/or 

• field data In which ambient concentrations and tissue loads are measured to give an appropriate factor. 

In developing a procedure to be used in calculating derived numeric criteria for the protection of aquatic life, the State should consider the potential impact that 

bloconcentratlon has on aquatic and terrestrial food chains. 

The State should also use the derived bioconcentrallon factor and food chain muHiplier to calculate chronically protective numeric criteria for humans that consume 

aquatic organisms. In calculating this derived numeric criterion, tho State should Indicate data requirements to be met when dealing with either threshold (toxic) or 

non- threshold (carcinogenic) compounds. The State should describe the species and lhe minimum number of tests, which may generally be met by a single 

mammalian chronic test if it is of good quality and if the weight of evidence Indicates that the resuns are reasooable. The State should provide the method to calculate 

a derived numeric etiterlon from the appropriate test result. 

Both the threshold and non-threshold criteria for protec'ling human health should contain exposure assumptions, and the State procedure should be used to calculate 

derived numeric criteria that address the consumption of water, consumption of fish, and combined consumption of both water and fish. The State should provide the 

assumptions regarding the amount of fish and the quantity of water consumed per person per day, as well as lhe rationale used to select the assumptions. It needs to 

Include the number of tests, the species necessary to establish a dose-response relationship, and the procedure to be used to calculate the derived numeric criteria. 

For non-threshold contaminants, lhe State should specify the model used to extrapolate to low dose and the risk level. It should also address incidental exposure from 

other water sources (e.g., swimming). IM1en calculating derived numeric criteria for multiple exposure to pollutants, the State should consider additive effects, 

especially for carcinogenic substances, and should factor In the contribution to the daily intake of toxicants from other sources (e.g., food, air) when data are available. 

2. The State Must Demonstrate That the Procedure Results in Derived Numeric Criteria Are Protective 

The State needs to demonstrate that its procedures for developing criteria, including translator methods, yield fully protective criteria for human health and for aquatic 

life. EPA's review process will proceed according to EPA's regulation of 40 CFR 131.11, which requires that cl!iteria be based on sound scientific rationale and be 

protective of all designated uses. EPA will use the expertise and experience it has gained in developing section 304(a) criteria for toxic pollutants by application of Its 

own translator method (see Guidelines and Methodology Used in lhe Preparation of Health Effects Assessment Chapters of the Consent Decree Water Documents, 

US EPA, 1980b; Gujdelines for perivino Natjonal water Qualjtv Crjterla for !he Protectjon of Aquatic Oroaojsms and Their Uses USEPA 1985b !PDF\ 0 1 pp, 15MBi). 

Once EPA has approved the State's procedure. the Agency's review of derived numeric criteria, for example, for pollutants other than section 307(a) toxic pollutants 

resulting from the State's procedure, will focus on the adequacy of lhe data base rather than the calculation method. EPA also encourages States to apply such a 

procedure to calculate derived numeric criteria to be used as the basis for deriving permit limitations for nonconventional pollutants that also cause toxicity. 

3. The Stato Must Provide Full Opportunity for Public Participation In Adoption of the Procedure 

The Water Quality Standards Regulation requires States to hold public hearings to review and revise water quality standards in accordance with provisions of State 

law and EPA's Public Participation Regulation (40 CFR 25). Where a State plans to adopt a procedure to be applied to lhe narrative etlterlon, II must provide full 

opponunity for public participation In the development and adoption of the procedure as part of the State's water quality standards. 

IM111e Ills not necessary for lhe State to adopt each derived numeric criterion Into Its water quality standards and submit It to EPA for review and approval, EPA Is 

very concemed that all affected parties have adequate opportunity to participate in lhe development of a deriv·ed numeric criterion even though it is not being adopted 

directly as a water quality standard. 

A State can satisfy the need to provide an opportunity for public participation in the development of derived numeric criteria in several ways, including: 

• a specific hearing on the derived numeric criterion: 
the opportunity for a public hearing on an NPDES permits as long as public notice is given that a criterion for a toxic pollutant as part of the permit issuance is 

being contemplated; or 

a hearing coincidental with any other hearing as tong as Ills made Clear that development of a specific criterion Is also being undertaken. 

For example, as States develop their lists and Individual control strategies (ICSs) under section 304(1), they may seek full public participation. NPOES regulations 

also specify public participation requirements related to State permit Issuance. Finally, States have public participation requirements associated with Water Quality 

Management Plan updates. States may take advantage of any of these public participation requirements to fulfilllhe requirement for public review of any resulting 

derived numeric criteria. In such cases, the State must give prior notice that development of such criteria is under consideration. 

4. The Procedure Must Be Formally Adopted and Mandatory 

Where a State elects to supplement Its narrative criterion with an accompanying Implementing procedure, it must formally adopt such a procedure as a part of Its 

water quality standards. The procedure must be used by the State to calculate derived numeric criteria that will be used as the basis for all standards' purposes, 

inCluding the following: developing TMDLs, WI.As, and limits in NPDES permits; determining whether water use designations are being met: and identifying potential 

nonpolnt source pollution problems. 

5. The Procedure Must Be Approved by EPA as Part of the State's Water Quality Standards Regulation 
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